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PREFACE. 



^ The want of a suitable book to exercise the learner 

X in Algebra, m the rules which are essential to a proper 
understanding of the other branches of Mathematics, 
and which shall at the same time enable him to solve 
with facility such questions as occur most frequently in 
> the various transactions of common life, must have been 
I felt long ago, by every experienced teacher of Mathe- 

^ matics. To satisfy teachers in this respect, and in or- 
der to afford to those who are studying without a teacher 
the means of practice in this department of mathemat- 

"^ ical science, the author, advised by friends, who are 
W much better judges than himself, offered to the public a 
collection of Algebraic Problems and Formula, trans- 
lated from the celebrated collection of Meier Hirsch. 
But this work, although excellent of its kind, .is not 
sufficiently elementary for young beginners, and it is on 
this account the author submits to the consideration of 
teachers generally, the present collection of Algebraic 
Exercises, They contain principally such sums and 
problems as have an immediate bearing on what is 
wanted for admission into most American Colleges. 



IV PREFACE. 

They are, it is believed, systematically arranged, and 
follow each other in such regular gradations, as will en- 
able the learner, with very little assistance from the 
teacher, to work his own way. They do not go further 
than Equations of the second Degree ; but contain, it is 
believed, an unusual variety of examples in the preceding 
rules, and hints to the pupils for solving the more difficult 
ones among them. No answers are given in the book ; 
because a Key for the use of the teacher accompanies 
the work, and contains besides the answers, the state- 
ment of the equations of the most difficult problems. 

Those that wish to proceed farther in Algebra, we 
refer to the problems of Meier Hirsch, published by 
Carter, Hendee & Co. in Boston. 

If the present collection of Algebraic problems should 
prove acceptable, the author intends to have it followed 
by Exercises in Geometry and Trigonometry, which will 
be executed on the same plan, and be a companion to 
this work. 

A collection of Arithmetical Exercises, is already in 
press, and will be published in a few weeks. 

Boston, September, 18S3. 



ERRATA. 

Page 8, Ist line from above, read 10 5 c instead of Ibe 

Page 16, 5th line from above, read 2-3 instead of 2--3 

Page 17, 3d line from above, read 19.64 instead of 1964 

Page 21, problem 43, read X instead of -|~; ibid, problem 49, read 

X instead of -^ 
Page 25, 1st line, read. Division of Powers, instead of Division of 

Compound ; the f belongs to exercise 19, and not to exercise 21. 
Page 26, exercise 14, read a3 instead of a3 
Page 43, exercise 11, read 37636 instead of 37830 ; ibid, exercise 40, 

read f|4 for f|f 
Page 54, exercise 2, read 

and /18 = v/9. /2 J \s /IS «= •». ^2 

Page 61, exercise 9, read a^ X a^ instead of a* X a' 

Page 64, exercise 16, read (a2)t instead of (ai)i 

Page 70, exercise 45, read, divided by 5 instead of divide by 7. 

Page 73, exercise 6» read v/1 — x = (1 — a?)* instead of 
Page 86, exercise 35, 3d line, read ^x ■■^2y -{-Sj^z instead of 

i'^ + iy+H' 

Page 88, exercise 11, read 76^ instead of 73^ ; ibid, exercise 18, 
read 6384 instead of 638. 

Page 92, problem 9, read -J- for coffee instead of ^ 

Page 93, problem 11, read ^ in my youth instead of |. ; ibid, prob- 
lem 16, read ^ instead of ^ 

Page 95, 2d line from above, read f^ instead of J^ 

Page 96, problem 12, read 2s. 6d. instead of 2s. 9d. 

Page 100, problem 7, read Is. 4d, instead of Is. Sd, 

Page 103, problem 19, read, A is as old as D, B, and C, taken to- 
gether instead of D is as old as A, B, and C, &c. 

Page 104, problem 3, read 259 instead of 250. 

Page 107, problem 4, read -^ instead of -^ 

Page 120, problem 29, read and you instead of cu you. 

Page 142, in the remark to problem 144, read from ^ x — 70 instead 
of -J a: — 75. 

Page 152, problem 3, read, if he puts $10 into the instead of ||10 

out of. 
Page 166, problem 52, 9th line from above, read $3,228 instead of 

$3,225. 
Page 1T7, problem 23, read, as the 12th part of the purchase money 

instead of the 12^ part of the purchase money. 
Page 187, in problem 1, read 3 per cent instead of 4 per cent, and 

1.03 instead of 1.03. 
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EXERCISES IN ALGEBRA. 



SECTION I. 

PROBLEMS IN ADDITION, SUBTRACTION, 
MULTIPLICATION AND DIVISION. 

A. Addition. 

a. ASDITlOir OF SIMPLE qVAITTITICS. 

\) a 2) 7a 3)46 4)5/ 5) a 6) 7a 

± IJL — ^ ^ m 

7) a 8) 17o 9) —3a 10) a 11) 8 a 12) —7a 
— a — 6a 2a —6 — 56 6 

13)— 14a 14)— 11a 15) 8 a 16) 3a 17)6/ 
— 8a — a 3 6 —ba —9/ 

8a ^ 13/ 

f 

18)— 12 6 19)— 7c 20) 5rf 21) Be 

_ 46 —5c Id — 4e 

13 6 —3c d 7e 

— 8rf — 11« 
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22) 



25; 
26] 
27; 
28] 
29; 
301 
31; 
32] 
33] 
34; 
35; 
36^ 



-7^ 



23) 



3a 

4a 
la 

— 3a 

— 2a 

— a 



24) 



n 

36 

h 

— 46 

— 36 

— 25 

— 6 



a-j-3a-J-2a=i: what? 

2a + 46 — 7c + 3a+7c= what? 

3a + 6 + 5a+9 6 — 8a= what? 

4a — 56 + 4c — 5a-|-46s= what ? 

3a + 46— 7cf-f-a — 26 + 3rf= what ? 

11a — 46— c + rf— 8a= what ? 

a— 36-|-46 + 4a — (i= what? 

14a — 146 — 3a — 46 — c-f.4a--6= what? 

9a — 36 — 2o— rf— 36= what? 

7a — 26 — 4a — 3a + 2a= what? 

9 a -f 36 — 2 a— a + 2 6 = what ? 

IOa+1464-36 + 9a + 6= what? 



1) 



3) 



h. ADDITION or COMPOUND QUANTITIES. 



7a — 5c + 36 2) 
— 2 a— 3 c — 7 6 



^a-^- 46 — 3c 
3a— 126+7c 



4a— 76— 3c-(-8 
3a-j-126— lOc+2 



5) 



4) 12A — 3c — 7/-f-3^ 
_ 3A+8c — 2/— 9^ 

16a— 66 + l5c — 9rf 

3a + 186— 5c — 74 

.7a— 26+ c— d 



KXBRC18E8 IN ALGEBRA* 



6) 



8a+ 6 7) -7/+3a 

2a_ b+ c 4f^^a 

7a+56 +2d 3/— 3a 

_66 — 3c + 3d +2« 

8) 7 o — 6 y + 5 z 

_ X — 3y —8 
— «+ y — 3« — 1 
_2« + 3y + 32: — 1 


9) 7o+ 6 

2a — 6 + c 
_3a + 66 +2d 

_.66 — 3c + 3^ 
— 6a 4.7c — 2rf 



10) 3a+46 — 2c+ d 

2a — 26 — 6c— 2rf + 5^ 
— 6 4- 4 c — 3 c^ — / 



11) 13 a — 



13 a 
4a 
6a 

2a 



46— c 
26 — 3c 
6 + 4c 
6 + 6c 



d 
2rf— « 
3rf + 2c 



-/ 



12) 



6a 

7a+ 6 

3a— 26 + 3c 
_2a— 6 — 2c+ d 
_3a — 46— c—^d+e 
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B. Subtraction. 

a. SUBTRACTION OF SIMPLK QUANTITIES. 

1) From a 2) From 7 a 3) From 10/ 
Subtract a Subtract 3 a Subtract 10/ 

4) From 5d -5)^ From 7 a 6) From a 

Subtract 7 d Subtract 5 b Subtract — a 

^^^^ /■ 

7) From 8 a 8) From 6 a 9) From a 

Subtract — a Subtract — 5 a Subtract — a 



10) From a 

Subtract — b 



12) From —9a 
Subtract 3 a 



11) From 3 a 

Subtract — 2 & 



13) From — 7 a 
Subtract — 3 a 



14) From — 7 a 
Subtract — 7 o 



15) From — 19 a 
Subtract — 20 a 



16) From — 6 a 
Subtract — 5 a 

18) From — 13 
Subtract 3 

20) From 12 

Subtract — 7 



17) From -^3 a 
Subtract — 56 

19) From —8 
Subtract — 17 



21) From — 13 
Subtract — 8 



22) From —8 23) From —8 24) From 8 

Subtract 8 Subtract — 8 Subtract — 8 
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b, SUBTRACTION or COMPOUITD ^lUAITTlTIXfl. 

t) From Sa — 5b 2) From 4 a— 7 b 

Subtract 2 a — Sb Subtract 8fl-f-66 

3) From 5rf + 7/ 4) From 3a— 2&-f-6 

Subtract 2 rf — 3/ Subtract 2 a— 76 — 3 

5) From 13a — 26 + 9c— 3rf 
Subtract 8a — 6fe+9c — lOrf 

6) From — 7/+146 — 9rf 
Subtract — 7/ — 9b— 9d 



7) 


From — 
Subtract — 

From 2 
Subtract 9 

From — 
Subtract 


-7/+ 3m — 8 
-6/— 5m — 2 


X 




8) 


a — e — A — 

a— 3e+4A- 


'I 




9) 


-a — 56 + 7c - 
46 — 3c- 


- d 
-2rf + 


Sk 



10) From 3 A— 2 it +1 
Subtract 9 A— 8A: — 7 — i 

11) From 3 A — 2A; 
Subtract 9/— 7 —8k 

12) From 4 A— a+A 
Subtract a — 4 A-{- A 

13) From _3a + 6— 8c 4-7 c — 5/ 
Subtract 2 a — 9c-h8c —7 



14) From a+b +7e 

Subtract k — g^b^-^l e — k 

I* 



6 EZBRCI8E8 IN ALOKBRA. 

15) From 66 — 3a+203 c + 5 
Subtract —26— Ba- f- 67 c + 7 

16) From 8a— 17 6— 10 6+ 13 a — 2a 
Subtract 6 a — 8a — b — 2a-f-3d-|-9a 

17) From 6c +3 
Subtract 2 c — 9 — 1 c 

18) From 8 a — 6 6—3 c — 7 rf-f 5 € — 8/-f3^ 
Subtract — 2 A: -f- 3 c—5 6+2 4 — d e — 7/4-9 g — 5k 

19) 32a + 3 6 — (6a+17 6)=what? 

20) 13a — (5c+3/— 7a — 6«) = what? 

21) — 8a + 56 — 3c — (7a— 36 — 2c) = what? 

22) 3a — 6c + 3rf— (7a — 6£f+8c — 2c) = what? 

23) 37a— 5/— (3a— 26;— (6a — 46 + A)= what? 

24) a + 6 — (2 a — 3 6) = what ? 

25) 4 2 — (37 — X — %) — (2 a; — 27 — 2 2) = what ? 

26) a + 6 — (2 a — 3 6) — (5 a + 7 6) — 

(_13a4-2 6) = what? 

27) a + 6 — (3 a— 2 6)— (4 a+3 6)— (a+6) = what ? 

28) a+6 — (a— 6) = what? 

29) a -f 6 — (a — 6) — (a — 6)= what ? 

30) fl + 6— (a— 6) — (a — 6) — (a— 6) = what? 



C. Multiplication. 

Or, MUIiTIPLlCATIOir OP SIMPLE (QUANTITIES. 

1) a X ft = what ? 2) 6 X a = what? 

3) a . 6 = what ? 4) 6 . a= what ? 
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6) — a X ^ = what ? 6) a X — * = what ? 

7) -^ a X — ft = what ? 8) 6 a X 7 6 = what ? 

9) — 3aX I4c = what?10) —7a X 106= what? 
II) a X— 76= what? 12) — 6aX — ll«=what? 
13) a X 6 X c = what ? 14) a . 6 . c = what ? 
16) ab X cJc = what? 

16) —5ahcX—'7ade=z what ? 

17) — 56rfx966rfa;y = what ? 

18) 17 a c c X 5 =: what ? 

19) 2 rf/^ X 7 11 6 X 3 = what ? 

20) 4 6/x3a6Xcrfe= what ? 

21) S ab X^ cd X dfg = what ? 

22) 2a6x3crfX4c/x5gA = what? 

23) —aX—aX—aX — ac= what? 
24)— aXaX— «X— a = what ? 



b. MVLTIFIilCATION- OF COMPOl^ND ^UANTITIBS. 

1) Multiply 3 a + 2 6 2) Multiply 3a + 36+5c 
by 3 c by 2d 

3) Multiply 30 + 26 — 5(^ + 6 

by 7/ 

4) Multiply 4a + 5 6— rf 

by 4j 

5) Multiply 6 a + 36 — 5/ 

by 5ff 

6) Multiply— 26+35^—0 

by — 8 * 
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7) Multiply 7 a d — 1 he 
by 10 6 <2 



8) Multiply 5 a J+ 16 6 c — 16 a c/ 

by 6a6 

9) Multiply a -f 6 

by c-j-^ 

10) Multiply a + 6 

by a -f-^ 



11) Multiply 2 a + 3 6 
by c-^- d 



12) Multiply 2 
by 4 


a + 36 
e + 6d 






13) Multiply a 
by _ 


+ i— c 






14) Multiply 2 
by 


a — 36- 

5/- 


-7c 




15) Multiply 2 
by 


a — 36- 

7/- 


-8e- 
-2^- 


-<2 
-A 



16) Multiply 2a— '36— 8c — d 
by 4/— g- 



5* 
A 



17) Multiply 7/ — 2wi— 9 

by 3 / — 11 CT 

18) Multiply 2a+ 66 + 3c 

by 3 g + 10 6 — 5/ 

19) Multiply 3 a + 2 6 + 3c — 5 e 

by 3a+l0h+ f 
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20) (A 4- ^) X (« — ft) = what? 

21) (2a+5ft)X(3a — 4 6)=s=what? 

22) (a — 6) X (« — 6) s= what? 

23) (2a — 56)X (3a— 7 6) == what? 

24) (5a 6 + 3a c— 4 5 c) X (7a6 — 8 o c)= what? 

25) (136ccf + 206cc— 106rfe)X 

(4 6 c + 3 ft <^— 12 «) c=: what ? 

26) (5aa — 3aft+7ft6) X (3 a — 6) = what ? 

27) (a + 5 + c) X (a + ft — «) = what ? 
28)(2a + 36-f4c)X(2a + 46 — 5 c) 

29) (3aaa + 5a66 + 466 6)X(4aaa — 5a66ft 

+ 4666) = what 1 

m 

30) (3a— 6 + 2c— 3^+(17a — 26 + 12c) 

31) (a+6 + c + rf)X (a + 6 — c — (/}=what? 

32) (2 a + 3 6 + 4 c— 5 rf) X (2 a + 36+4 c — 5 (/) 

= what ? 

33) (_2a + 36— cc)X (— 3/— 7 a + c c) = what? 

34) (3 m — 5n—pp) x (»» — 2 n+ 6pp) = what? 

35) (3m«i — nn — p p) X {mm — nn + |)p)= what? 

36) (2 mm — nn — pp) X(w»» — nn — ^p) = what? 



Division. 

a. DIYISIOir OF 8IHPLB ^UAKTITIES. 

1) a:a=z what ? 2) a a : o = what ? 

3) a a a : a = what? 4) aa a:aa=s what? 

5) a a a a : a a = what ? 6)aaaa:aaa = what ? 

7) a : 6 = what ? 8) — a : 6 c= what? 

9) a : — 6 = what ? 10) — a : — 6 == what ? 



10 KXBRCIfiES IN ALGEBRA. 

11) a b: — a = what? 12) —ab :— -&^what? 
13) 6 a 6 : 2 a = what? 14) \2abc:2c=z what ? 
15) 15a6 c (1:36 c = what? 16) 5 a : 3 6 = what ? 
17) —16a: 8 6 = what? 18) 12a : —4 6 = what? 
19) — 14a:— 46=what?20)-a6c :as=xwhat? 

21) ab c : a d= what? 

22) Sfm n : — 2fg m = what ? 

23) —I2abcde:8acdz=, what ? 

24) 6a6rf(j: — 26/=what? 

25) Divide 27 a a a 6 6 cfg by— IS a beg hk. 

26) Divide 25 aaab b b cffg by — 5 a abb c .k 



b, DIVISIOX or COMPOUND QUANTITIES. 

1) Divide Uac — Aade — 6/+ 6 d, by 2. 

2) DivideUac— 4o(ie — 6a/+8arf,by 2 a. 

3) Divide 3 a c — 2.a de—f, by 2 a. 

4) Divide 18 a cf— 6 6 d ef — 2 ady by 3 a df. 

5) Divide 8aa — 6a6-|-4c-j-l, by — 2 a. 

6) Divide 12 a cfg ^4. affg + 3/^^ A, by 4 a 6/ g, 

7) Divide 12 a cfg— 4 affg^Sfg gh,hy4aab bfg 

8) Divide a 6 — a c, by 6 — c. 

9) Divide 4a6 — 8oc, by 26 — 4 c. 

10) Divide ac — 6c-f-arf — b d, by a — 6. 

11) Divide6ac — 4 6c+6arf— 46rf,by3a — 26. 

12) Divide 4aa-|-6a6 — 4ax-f96x 

— 15 a? X, by 2 a + 3 x. 

13) Divide aa + 2a64-6 6, bya + 6. 

14) Divide4xxx-}-4a;2— 29x + 21, by 2 x — 3. 
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15) Divide 14 af— 21 6/+ 7 c/+ 6 « ^ 

— ^hgJ^Zcg, ^y7f+sg. 

16) (aa + «6-f2ac— 266 + 76C — 3cc): 

(a + 2 6 — c) = what ? 

17)(aa+a6-|J2ac— 266 + 76C — 3cc): 
(a _ 6 -J- 3 c) = what ? 

18) {^aaaa — 9aaa—9aa — oaab'{'bb): 

(a a — 3 a — 6) = what ? 

19) I '2aa4-26a6— 36rtc+18a<;— 10 66) 
^ ( +296c— 66rf— 2lcc+ 9crf| 

: (6 a — 2 6 + 3 c) = what ? 

20) i l^^cc — 200 erf 4-408 ee— 113 c/— 39 rff/l 

^ /,^ -J2rfe+ 37rf/-96e/ + 20/// 
:(17c + 3rf— 4/) = what? 

21) {SO a a b — 6 aa c -}- 75 a b b -- 15 a b c) : 

(15 a 6 — 3 ac)== what? 

22) (36 a a 6 —63 fl 6 6 + 20 b bb) : {}2 a b — 5b b) 

= what ? 

23) (72 2;xa:2: — 78a;a:icy — lOxxyy -f- Mxyyy 

-{-^y y y y)'- {^xx — 4cxy -^y y)z= what ? 

04X J 18 ao + 33 a6 +42ac-^ 12 orf — 30 6 6 + 1246c? 
-^^ \ + 86rf-16cc— 32crf ( 

:(6a + 156— 2 c — 4rf) = what? 

25) i J08aa — 33ac-^9ad— 9a6 — 24«6 + 106c ) 
^ \ + 26rf+26c — 5cc— erf-- ce| 

: (l2o — 5 c — d—e) = what? 

26) J"~ 75aa6/a:ar4- 65aaca:y+ QOahxyy— 65air2> 
^+180a6/xary— -ISeacxyy— 1446a:yi/y+J56x2/2 ( 

:(15a6/x — 12 6^^^ — i3a cy + J32) = what? 

27) (aa — 6 6) :(a— 6) = what? 

2S) (4 a a— 9 6 6) :(2 a— 3 6)= what? 
29) (16aa — 9 6 6) : (4a + 36) = what^ 
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30) {aaa a — 9 a abb — 6 abee — ee cc): {aa — 

3 a 6 — c c) ^ what ? 

31) {aaaa— bbbb):{a—b)s:s what 7 

32) (16 a a a a — 81 b b b b) : (2 a — 3 b) :^what? 

33) (32a aaa a -f 666 66) :(2 a-f 6) = what? 

34) (daabb^^ff mm— 70d fm— 49 dd) 

: (3 a 6 + 5/m+ 1 d) = what? 



e, PARTIAL DlVISIOir, PERFORMED IN CASES WHERE THE 

DIVISOR IS irOT AN EXACT NITMBER OE TIMES 

CONTAINED IN THE DIVIDEND. 

1) Find the First Term and Remainder of the Division 
1 :(1 — 6)? 

2) Find the Two First Terms and Remainder of the 
Division 1 : <1 — 6) ? 

3) Find the Three First Terms and Remainder of the 
Division 1 :(1— 6)? 

4) Find the Five First Terms of the Division 1 : ( 1 — 6) ? 

5) What is the Series obtained by the Division 1, by 
1—6? 

6) Find the First Term and Remainder of the Division 
l:(l + 6)? 

7) Find the Two First Terms and Remainder of the 
Division 1 :(!-{- 6)? 

8) Find the Four First Terms and Remainder of the 
Division l:(l+6)? 

9) What is the Series obtained by the Division 1 
: (1 + 6) ? 

10) Find the First Term and Remainder of the Divis- 
ion a : (1 — a)? 
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11) Find the Two First T«fiD8 and RemaiiMler of tlie 
Division a : (1 — a) ? 

12) Find the Five First Terms and Remainder of the 
Division a : {I — a)1 

13) What is the Series obtained by Dividing a by 1 — at 

14) Find the First Term and Remainder of the Divis- 
ion a : (1 -f- «)^ 

15) Find the Three First Terms and Remaiiider of the 
Division a : ( I -f- a) ? 

16) What is the Series obtained by Dividing a by 1 -|- a ? 

17) Find the First Term and Remainder of the Divis- 
ion a : (a — 1 ) ? 

IS) Find the Two First Terms and Remainder of the 
Division a : (a — I ) ? 

19) What is the Series obtained by Dividing a by a — 1 ? 

20) Find the First Term and Remainder of the Divis- 
ion a: (« + 1 ) ? 

21) Find the Three First Terms and Remainder of the 
Division a: {a -{- 1)1 

22) What is the Series obtained by Dividing a,hya^l1 

23) Find the First Term and Remainder of the Divis- 
ion c : {c — b)l 

24) Find the Two First Terms and Remainder of the 
Diviaion c: {c — 6) ? 

25) Find the Three First Terms and Remainder of the 
Division c : {c — 6) ? 

26) What is the Series obtained by Dividing c by 

27) Find the First Term and Remainder of the Divis- 
ion c : (c -f- 6) ? 

28) Find the Three First Terms and Remainder of the 
Division c : {c-^-b)! 

2 
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99) What is the Series obtained bj Dividing c by 

30) If the Division e^ by (a — 6) gives — , and leaves 

A for a Remainder : 

* a ' 

or also 1 and leaves for a Remainder, 

a ^ aa a a 

, t . h c . h h c ., h h c ^ -^ 

or also and leaves for a Re- 

a aa ^ aaa aaa 

mainder, what is the Series obtained by Dividing e by 
a— 6? 

31) What is the First Term and Remainder of the Di- 
vision c : (o -f- 6) ? 

32) What are the Two First Terms and Remainder of 
the Division c : (a -|- 6) ? 

33) What is the Series obtained by Dividing c by 
a + 6? 

34) What is the First Term and Remainder of the Di- 
vision 1 -(- a;, by 1 — x1 

35) What are the Three First Terms and Remainder 
of the Division 1 -f- «, by 1 — x ? 

36) What is the Series obtained by Dividing 1 -j- ^9 by 

1 — X? 
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SECTION II. 



ADDITION, SUBTRACTION, MULTIPLICATION, AND 

DIVISION OP POWEES* 

1) a Multiplied by a gives what power of a ? 

2) X X « = what power of z f 

3) a Multiplied twice bj itself gives what power of a 7 

4) X X * X a; = what power of x ? 

5) a Multiplied Three times by itself gives what power 
of a ? 

6)xXafXajX^ = what power of x t 

7) If b be Multiplied 10 times by itself, what power of 
b is obtained 1 . 

8) Of how many factors a, does the 10th power of a 
consist? 

9) Of how many factors b, does the 15th power of 6 
consist ? 

10) How many factors x are contained in x^^ ? 

1 1 ) How many factors x^ are contained in x^^ 1 

12) How many factors y^ are contained in y^ 1 

13) What is a with the exponent o equal to ? 

14) What is a with the negative exponent 2, equal to ? 

15) What is ar^ equal to ? 

16) How may a with the negative exponent 2, be ex- 
pressed by a fraction ? 
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17) How may cr^ be expressed by a fraction t 

18) To what fraction is 2'^ equal 1 

19) To what fraction is 3^^ eqaal ? 

20) To what fraction is 2-^ equal ? 
91) To what fraction is 2*3 equal 7 

22) To what fraction is 4'^ equal t 

23) What is 2^ equal to ? 



A, Addition, of Powers 

m. ADDiTioir or iimpi^b ^uastxties. 

1) Add tegether a^ -f* 2 a^ -f* 3 a'. 

2) Add together 3 a> -f- 5 a^ -f- 7 a^. 

3) Add together 4 »• — 3 «» +5 b^ — 2 b\ 

4) Add together 7 x^-^^a^ + 3x^ — 7 tP. 
6) Add together 5 «« — 3 y^ ^ 3 y9 _ 4 j^a. 

6) Add together 4 x« — 4 yS + 2 x« — 5 y»; 

7) Add together 3 a;8 + 4 y9 — 5 a:^ _ 7 y9^ 

8) Add together 2 x« -f- ^ a; — 7 j:® — 15 2. 

9) Add together 14 x« + 13 x^ y — 3 ar« + 4 a;» y. 

10) 9 x«^ y + 10 X y« + 3 x2 y — 11 X y9 = what? 

11) 6x3 — a?2y + 7ar — 3ar2y + a?=5 ^hat? 

12) 10 x^ + 3 x3y + 9 x^ + X* — a:3 y == what ? 

13) 9 xa — 10 x< 4. y5 _ 8 x9 — ar9 + 10 x^ — y* 

= what ? 

14) 10 a< + 3 a* + 6 a^— a^ — 5 a^ = what? 
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15) 3. a-i + 4 tf-i == what t 

16) 4 a-2 + 3 a-2 _ 6 a-2 = what ? 

17) 69 -I- 3. 52 4- 2. 62 ^ 52= what! 

18) 64 4- 2. 83 + 1964 ^ 5. 83 s= what 1 



b. ADDITIOir OF COMPOUIVD QVAlTTITIKS. 



I) f 5fl26+3a6«+i: 
Add < — 4a2 6 4.2a62-«c 



{- 
{ 



Sa^b+Sab^ —c 



2^ (4a^bc^2a^bd— d 

Add^3a2 6c-|- a^bd—2d 

^bc~ a^bd—Sd 



3) ( da^b^Sa^b^c— 7ab 
Add ^ — 6 a4 6 _[- 2 a2 62 c + 17 a 6 

( 9 a^ b --8 a^b^ c— 10 a b 

4) / 3 o4 5 _ 5 a 6* + o^ 

Add { 2a*b — Sab^4-2a^ 
( _ 5 a4 6 + 8 a 64 _ 3 o4 

5) f 9 a3 52 c4 — 7 6 
a3 62 c4 — 3 6 
a3 62c4 + 2 6— 2.24 

6) f7a3ft^9 

+ 2a26 — 2rf + 5a62 



Add I 18 a3 68 c4 — 3 6 + 3. 24 
I aU2c4 + 2 6— 2.24 

6) f 7 a3 ft ^9 

Add {Sa^bc^ — Sa^b4- d 
( +2a2 6 — 2rf 



Add 



7) ( 3 a 6 it9 

2 a 6 a:2 — 3 a 

3 abx^— A a — d 
3 « 6 aj^ 4- 2 a + (^ + m 

8) f 2 a 63 c + 4 a 62 c2 _ 3 a4 rfs 

Add { _ 2 « 62 c2 4. a4 ^ 

( — 2 a4 cjs _ 4 fljs 

2» 



18 



EXBRCIHBS IN ALftBBRA. 



Add 



+ 5 d» 63 if 



— 3<^a 




45 a3 63 — 75 o9 63 c-i — /^^ + rf 

+ 25 a3 63 c-i + 2 p2 -f 2 d 

--4<l 



B. Subtraction of Powers. 

a, syBTRACTioir of bxmipls quahtitibs. 

1) From 0^ 2) From 3 a^ 3) From 10 a^ 
Subtract a^ Subtract 2 a» Subtract 1 a^ 

4) From 7 m* 5) From 6 a^ 6) From a* 

Subtract 11m* Subtract 4 6* Subtract — a* 



7) From 9 a^ 
Subtract — a^ 

9) From — 10 o^ 
Subtract — 10 o^ 

11) From — 6 a2 
Subtract — 5 o^ 

13) From a^ 

Subtract — 3 o^ 



8) From a^ 

Subtract — 62 

10) From — 10 a3 
Subtract — 1 1 a3 

12) From — 3 6^ 
Subtract — 5 c^ 



2 



14) From — a 
Subtract — 6^ 



15) From — c^ 
Subtract cP 



16) From 3 a^ 
Subtract a 
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b, SUBTRACTION OF COMPOUND QUANTITIES. 



1) From 4a2_.5 62_j-c2 
Subtract Sa^ — 4b^^c^ 

2) From 14 a3 — 46* + 17 c^ — rf 
Subtract Sa^ + ^b^+ \3 c^ ^ d 

3) From 17 a3 + 4 6« + e^ 
Subtract 13 a3 — 7 fi^ 



4) From 4 a3 — 12 a 6^ — 3 c d^ c3 
Subtract — Sa^— 9ah^+2ccP(^ — df^ 

i_ ' , _ III • — -^1 1 n — I 

5) From 12 a^ — 13 52 ^ + t^ d 
Subtract 9 ^^ \.^c^d+k^ 

6) From 14 a^f^ 9 o^ 6^ c^ 

Subtract 14 d\f — a^ h^ c^ — d^f+ 4 o^ h^ 

7) From 9 a^ b'^ — 9 a^ b^ + S 
Subtract — 9 a"^ b^ -- 9 a'^ b^ — S a -{- d 

8) From a^ + 0*2 fc^ c2 
Subtract -r- a^ — a^ ft^ ^2 — 3 « 63 



9) From 10 a^ 6* — 10 o^ 6^ ^ _ 4 d* 
Subtract 9 a^ b^ + a^b^c-^3d^ 

10) From Sa^— 7a3 62_3c(i2-f.7rf 
Subtract 3 o^ -- 15 fl3 ^2 _ 7 ^^2 _ 3 ^8 

11) From 5 0-4 _ 7 a-3 6^ — 3 c^ d^ 
Subtract 3 a-^ _ 15 a-3 52 _ 7 ^-i cP 

12) From cr^ + 2 a-* d 

Subtract — ar^ -f" ^'^^ ^ — cP g + ^ / 



ao 
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C. Multiplication of Powers, * 





a. MULTIPLICATION OF SIMPLB QVAHTITISI. 


i; 


) Multiply a by a. 2) Multiply a by a^. 


3 


1 Multiply a« by o^. 4) Multiply a by o^. 


5] 


1 Multiply a^ by a^. 6) Multiply a^ by o'. 


•^; 


1 Multiply a* by o^. 8) Multiply o» by o^. 


9; 


1 Multiply a* by a^. 10) Multiply o« by o'^. 


11; 


1 Multiply 3 aS X a^. 12) Multiply 4 o^ X 2 a^. 


13] 


\ Multiply 5 a3 X 4 a*. 14) Multiply 5 o^ X — «• 


1^! 


) Multiply5a3X— «^. 


16) 


Multiply — 4 a* by — 3 o«. 


17; 


1 Multiply — 3 a^ by — a^. 


18] 


1 Multiply — 4 a2 by 5 a?. 


19; 


1 Multiply — a^ by a^. 


20; 


1 Multiply — a^ by — a^. 


21; 


> Multiply 4 a^ by a^^ and by a^. 


22; 


) Multiply 3 a*2 by 2 a^ and by o^* 


23] 


1 Multiply 3 a^ by — 2 a^, and by — a^. 


24; 


) Multiply — a^ by — 3 a^, and by — a^. 


25; 


) 5 a3 X 4 a« 6 — what ? 


26; 


) 5 a^ X a' X 3 a2 = what ? 


27; 


) 5 a^ X «^ X 7 «5 X 3 a6 = whati 


28; 


( 5 a3 X — a7 X — 7 flS X — 3 a^ — what? 


29; 


I 3 a^ X 2 a? X 3 «^ X — 4 a^ B= what ? 


30; 


) 4 flS J X 3 a3 X —2 a^ X — 2 a< — what ? 


3i; 


) — 4a6X— 3a6X— «X — ^ — what 1 



* Rule. — Multiply the Coefficients and add the Exponent. 
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32) 2 a-3 X 7 flr» s» wlwt ? * 

33) 2 ar3 X 7 «-« X 3 a« «= what? 

34) 2<r-3 X7 a-9 X — 3«« = what? 

35) _ 2 a-3 X 7 tf-9 X — 3 a« = what T 

36) _ 3 ar2 X — 4 cr^ X — 4 a^ = what? 

37) 3. 2« X 4. 23 = what ? 

38) 2. 32 X 3.32= what? 

39) 3. 4« X 2. 4a X 3.43= what ? 

40) 3. 4-3 X 2. 4-« = what? 

41) 4. 4-2 X 5. 4-« X 4r^ = what ? 

42) 4. 4-2 X — 5. 4-2 X 3, 4^ = what ? 

43) 3 a2 6 -f 4 a2 6 = what ? 

44) 5 a3 6^ X 10 a^ b^ c = what? 

46) 5 a3 64 X 10 a2 65 c X — 3 a'^ = what ? 

46) 3 a3 6-4 X 3 a2 6-5 c X — 3 a^ = what? 

47) _ 7 a 6* c5 X — 3 fl*6* c = what ? 

48) _ 7 a 6-4 c* X — 3 a2 6^ c = what? 

49) — 7 a 6-4 c-5 ..j 3 a^ 6"* c-i = what? 

60) 5a^b^X a^ *® = what? 

61) 5 a3 6* X 3 a2 68 X 4 ac 6 = what ? 

62) 5 a2 64 X 3 a3 65 + 4 a6-3= what? 

63) A4/11X X A^/9=what? 

64) A4 ;ii a; X A-^ ^? = what ? 

56) A4 ;ii X X Z*""^ ^'^ = what ? 

66) A4 /ii a; X A-^ ^^ X 3 h-^ /"« « = what? 

57) _ 13 a c3 X — 4 a? 6^ «» = what? 
68) — 13 a c3 X — 4 ir3 6-6 c-2= what? 

59) — 13 rt-i c-3 X — 4 a-3 6*6 c^2 -a what? 
•60) a2 62 c2 X — 3 a2 63 c4 = what ? 



* The negative exponents are acld^d like the |¥>ative ones. 
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61) 6 a^ 63 c X 4 tf-* 6-3 c^J »» what ? • 

62) 13 a3 6* c X — 3 a"' 6* c^* 1= what ? 

63) 14 a9 6* c X 3 a-^ 69 c« X 2 tf-^ 6-^ c-3 =: what T 

64) 3a36 4-c65 X3c6-*=what? 

65) 4 a9 65 X 3 c 6« X 6-^ c= what? 

66) 2 (a + 2)9 X 3 (a + ar)3 =a what? 



b. MULTIPLICATIOir OT COMPOUND QUANTITIBS. 

1) Multiply a« + 3 a 

b y 2g 

2) Multiply a9 + 2 a3 

b y 2fl9 

3) Multiply a9 + 2 a + 69 

/by 3 a 

4) Multiply 2 a9 — 3 a4 — c 

by 3 a9 

5) Multiply a9 — 3 a + 69 

by 4 a 

6) Multiply a9 — 3 a 4. 2 69 

by — 4 a9 

■ — -- - - - 1 _ ^ 

7) Multiply a9 — 3 a 6 — 5 69 

by 4a9 6 

8) Multiply 2 a3 65 _ 4 a9 63 

by 3 «9 59 c 



The pupil ougbt to recollect that aO sa 1. 



■ZBBCI8B8 IN ALOCBRAi 23 

9) llulliply 2 i^b^ — 5 a^ <;« -f 9 a3 6» c3 
by Sa^b c* 



10) Multiply 7 a^ I 
by 


+ 2^4— 3 a A3 — 4 


11) Multiply 7 a-5 
by 


/-|-2Z^ — 3cr-iA — 3 

— 8 A* /"I 


1-2) Multiply a3 b^ 
by 


— c55rf3/+3c3 
2 6 c2 rf 


13) Multiply a3 b^ 
by 


— c65d3y^3^3 
2 6-2^ 



14) Multiply a -f- & 15) Multiply a — 6 

by a -j- ft by a — b 

16) Multiply a + 6 17) Multiply a2 + 3 62 

by a — b by o — b 

18) Multiply a4 — 2 63 19) Multiply a^ — 3b^ 

by a — 6 by a^ — b^ 

20) Multiply x2 — . 3 jr — . 7 
by a^ — 2 



21) Multiply 3A|2_5ifc/ + 2/2 

by k^^7kl 

22) Multiply 6/2 — 17//+ 3 /2 

by r + ^P I 

23} Mukiply 4 a^ — 16 a x + 3 z2 
by 5 a3 — 2 a2 j; 

24) Multiply a2 + a^ ^ o^ 
by a2 _ 1 



24 
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25) Maltiply a« — 2 oS 6 -|- 4«» h^— 8 a 69 + 16 6^ 
by a -f 2 6. 

Multiply 2 a^ 23 — 3 6*y«, by 2 a^ x — 3 6« y. 

Multiply 2 o^ a;9 ~ 3 6^ y^^ by 2 «» x^ — 3 6* y«. 

Multiply 7 a3 _ 5 fl9 6-1-6 « 6« — 2 ft^ by3a^ — 
4 a3 6 -f 16 a^^ &9. 

Multiply 5 x« + 3 a z — 7 a^, by 2 «« — a x — «*• 

Multiply a«— 3 a* 62^5 a^ b^, by 7 a<— 4 a^ b^-^-b^. 



26 
27 

28 

29 
30 

31 

32 
33 

34 
35 
36 
37 
38 
39 
40 



X (a3 — 3 a2 6 + 3 a 63 _ js) ^^^ ^hat ? 

(a* + a 2 + z9) X ( «^ — a « + «3)= what? 

(15 a« 69 — 7 a5 6^ + 6 tf-^ 66) 
X(Sa^b^ — Sa 64) = what ? 

(15 a-« 69 — 7 a-5 54 ^ 6 0"^ 6^) 
X (8 a-2 62 _ 3 a-i 6 4)= what ? 

(3 ik9 y7 _ 2 jc9ys 4- 8 a;« y3) 

X (2 x3 ys + 6 X y3 ^ 12 a?5 j,,) = what ? 

(13a«6+ 10 a9 69 — 4 a 63) 
X (6a»69_ 18 63 — 7a3 64) = what? 

(13 o-s 6 + 10 a-3 69 _ 4 a 53) 
X (6 a-3 62 _ 18 63 — 5 a^ 6^) == what? 

(5 a3 63 c9 — 6 a^ 69 c5 + 7 a^ 65 c^) 

X (2 a3 63 c9 + 3 a* 6« c» — 6 a^ 6^ c^) = what ? 

(14a5c2_6a96 c^^c^ 
X (14 flS c9 + 6 a3 6 c^ — c^) =s what ? 

(a9 + 2 c3 rf4 _ 7 ^2j X (a9 — 2 c3 (f4 4- 7 c9) 

= what? 
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D. Division of Compound, * 

a. DIVISION OF SIMPLE (tUAHTITIES. 

1) Divide a by a 2) Divide a^ by a^ 

3) Divide a^ by a^ 4) Divide cfi by a* 

5) Divide a^ by a® 6) Divide a^bhyb 

7) Divide a3 62 ^ by a^^ft 8) Divide a* 6^ ^3 by a^ b^c 

9) Divide — 4 a2 by 2 a 10) Divide — 14 a^ by 7 a^ 

11) Divide — 15 a* 6 by — 3 a^ 

12) Divide — 24 a^ 62 by 6 a^ J 

13) Divide — 36 a^ ^3 by 9 a^ 

14) Divide — 27 fl3 62 by _ 9 a 62 

15) Divide 4 a^ 6^ c by — 2 aS c 

16) Divide 3 a^b^ cdhy — 4a^bc 

17) 8 aio :2a^= what ? 

18) 7o3 :2o = what? 

19) 14a-8:2a-2 = what? 

20) 3 flr8 : 3 a'^ = what ? 

21) 9a-7 :a = what?t 

22) 15a-7. 3a = whatt 

23) c ai8 zda^::x= what ? 

24) cai8 :c/a-« = what? 

25) 16 a« 64 : 4 a-3 6^2 = what? 

26) 16 a-6 6-4 : 4 a-^ 6-5 = what ? 

27) 14a3 62c/^:2a2 63cA:==what? 

*RuLE. — Divide the Coefficients and subtract the Exponent. 

, t The negative Exponent of the divisor, becomes by subtraction 
positive. 

3 
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28) 16 «« 63 c : 16 a^ft-* c = what ? 

29) — 25 a 63 c3 : — 15 a2 fc-i c = what ? 

30) 24 a 6 c : — 16 a-3 6-1 c = what ? 

31) 36 a-* 6 c3 : 6 a-^ 6 c = what ? 

32) a^ 63 c : 4 a 6^ c = what ? 



6. DIVISIOX or GOMPOVITD qVANTITIES. 

1) Divide 6 «« 6^ — 10 aV, by 2 a^ 

2) Divide 8 a^ 62 — 8 a^P + 7 a* 6 ar, by 2 a^ 

3) Divide 4 a2 is _ 14 ^23 _[. 3 ^3 }^ x, by 2 a3 

4) Divide 2 a x^ — 7 a x^ + 3 a 6^ a^s, by 2 a* 2;J> 

5) Divide 4 a^ x* + 2 «» ar^ _ 3 ^ 52 j;^ by — 2 a^ x 

6) Divide — 7 x^ -{- 14 a?^ y3 — ^3^ by 3^3 y3 

7) Divide 15 x^ — 20 x^ yS + yS, by 5 x^ y^ 

8) Divide ^ x y z-^21 z^ y^ z^ + x^ y^ z^, by x^ f z^ 

9) Divide 32 x^ 3^3 ^3 ^ 4 ^q y% ^6^ by 8 x^y^ z^ 

10) Divide 3 a^ b^—5 a c+2 a^ c^— 2 a^ c^, by— 2 a^ 6^ 

11) Divide 6 c^ — c^ x, by 6 — x 

12) Divide a2 + 2a6 + 6^, by a + 6 

13) Divide «» +3 a^ b -^ S a 62+ 63, by a + 6 

14) Divide a^ ^ ^^ 6 — a 6^ — 63, by a — 6 

15) Divide a^ _j. 4 ^s & _|_ 6 ^2 6^ + 4 a 63 + 6^ by 

a -j- 6 

16) Divide 3 flS J- 16 a4 5 _ 33 ^3 52 + 14 ^2 53^ by 

a2 -|_ 7a 6 

17) Divide a? — 6 a^ 53 + 14 «» 56 _ 12 a^ 69, by 

a3 _2a2 63 

18) Divide a^ _ 2 a2 ^2 _|. 54^ by a2 _ 52 

19) Divide a^ — 2 a3 63 4. 66, by a^ —63 
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20) Divide a8 -f 2 a* 64 ^ 6^ by a^ + 6^ 

21) Divide a^hi^— a^ h v^'^ '\- a^ x' — S cfi x^ '\' 1 a^ z^^ 

by o^ x^ — a3 x. 

22) Divide — a^ 54_j. 15 ^ii 55 _ 49 ^14 66 — 20 ai^ 6?^ 

by — a6 6 + 10 a^ Ifi 

23) Divide a^ — 16 z^ by a^ — 2 z^ 

24) Divide 2 a* — 13 a3 6 + 31 a^ h^ — ^ah^ + 

24 6S by 2 a9 — 3 a 6 + 4 62 

25) (4 c* — 9 62 c2 + 6 63 c — 6*) 

: (2 c2 — 3 6 c + 62) = what ? 

26) (4 c* — 9 62 c2 4. 6 63 c — 6*) 

: (2 c2 + 3 6 c — 62) = what ? 

27) (— I + a^x^) :{—lJ^ax) = what? 

^g.v ( 5 a5 63 c5 _ 22 a* 63 c6 + 5 a3 63 c^ + ( 
"^^f I 12 a2 63 c8 _ 7 a2 62 c^ -f 28 a 62 c^ ] 
: {a^ b c^ — 4ah c^) z= what ? 

29) (— 2 cr 8 a;5 + 17 o"* x^ — 5 x? — 24 a* x^) 

: (2 tf-3 aj3 — 3 a X*) = what ? 

30) (a6 + 2 a3 ^3 ^ -g6) . (^2 _ a -2 ^ ^2) _ ^hat ? 

31) (a® — 16 a3 a;3 ^ 64 x«) : (a2 _ 4 a x + 4 a?2)== 

what? 

32) (a8 — 68) : (a — 6) = what 1 



C, PARTIAL. DIVISION, PERFORMED IN CASES IN WHICH THE 
DIVISOR IS NOT AN EXACT NUMBER OF TIMES 
CONTAINED IN THE DIVIDEND. * 

1) What Series is obtained by Dividing ahj I -{-xl 

2) What Series is obtained by Dividing a, by 1 — x ? 

3) What Series is obtained by Dividing a, hj a -{- 11 

* See the problems, page 12. 
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4) What Series b obtained by Dividing a, by x — 1 ? 
6) What is the First Term and Remainder of a, by 6+d ? 
6) What is the Series obtained by Dividing a, by b — dl 



1 
2 
3 
4 
5 

^ 

6 

7 

8 

9 

10 

11 

12 

13 
14 

15 
16 
17 
^8 
19 
20 
21 
22 



d. POWERS OF POWERS. 

What is the Second power of a^ 7 

What is the Third power of a^ ? 

What is the Fourth power of a^l 

What is the Second power of 2 a^ ? 

What is the Third power of 5 a ^^ ? 

What is the Fourth power of 2 a^ b^l 

What is the Second power of 3 a^b^ c^ t 

What is the Third power of a^ ? 

What is the Second power of — a^t 

What is the Third power of — a^ ? 

What is the Fourth power of — a^l 

What is the Fiflh, the Sixth, the Seventh, the Eighth 
power of — a^l 

Raise A a^ b^ c to the Third power. 
Raise — 2 a^ fta ^s to the Third power. 
Raise — 4 a^ fcs ^3 to the Third power. 
Raise a^ b^ c* to the Fifth power. 
Raise — 3 a^ 6 to the Sixth power. 
Raise 4 a^ b^ c^fg to the Square. 

(3 a9)9 B what 1 
(2 a2 ^3)3 _ what 1 
(— 2 a«)2 = what 1 
(— 2 a2)3 =: what ? 



33 
25 

27 

29 
31 

33 
35 
36 
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^(4 a^)A^= what ? ♦ 24) (— a^)^ .== what ? 
(_ 6-3)4 =^hat? 26) ^(2a3)3y = what? 

r(K)^)T= what ? 28) r((— a)3yT=whatr 

(— a)-3 = what ? 30) (— a)"* = what ? 

(_ a9)-5 = what ? 32) (— a^)-^ = what ? 

f (_ a)-3 y ^= what ? 34) ( (— 2 a)^^ "^ = what t 
((-2a-2)y\ 



what? 



{{—^ayA ^=what? 



SECTION III. 

ADDITION, SUBTRACTION, MULTIPLICATION, 
DIVISION, AND RAISING TO POWERS 
OF FRACTIONS. 

A. Addition, 

a, ADDITlOir OF SIMPL.E QUANTITIES. 

a 2 a 3 a 

1) Add y, -jp, -y- 

b Sb 56 

2) Add ci — » n — ' o — • 

' 2 c 2 c 2 c 

— ■ — ■ — — - - .. 

* Raise 4 a^ first to the 2d power, and the answer agauGi to the third. 
In the same manner are the following sums done. 

3* 
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3) Add -J-, -^, -J- 

4) Add f a3, — f a3, — i a« + f a*. 

5) Add £ a9 4- J aa — If 63 — 2i ft^. 

^, ,^^ 3a2 , 4a2 6 a» 

6) Add -^ +-ja- — -p-- 

8,A..-f--! + . + ?^'. 
9) Add J. a* — J a4 — a4 ^ 4 a4. 

10) Add3a6«i34 ^^ 1 =:what? 

o c 

11) Reduce -^ — t- -r- to a Common Denominator. 
^ 6 * a 

12) Reduce ^ + Ji to a Common Denominator. 

13) Reduce -^ -| 1 — r to a Common Denominator. 

' * c * a 

n h t 

14) Reduce -?- + -^c — V tz-^ to a Common Denom- 

inator. 

_ » ^ 

15) Reduce -zr^r + -s h 7r-i to a Common Denom- 

' 2 o ' 4 c ' oa 

inator. 

16) Reduce j^-r- + t — + -— - to a Common Denom- 
' 3 6 * 4 c ^ 5c^ 

inator. 
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17) Reduce rr^ + TIT" + F-r^ *^ a Common De- 
nominator. 

Ill 

18) Reduce I-t- to a Common Denominator. 

' a ^ c 

1 . 1 I 1 ^ ^ 

19) Reduce -^ 1- -^-r- + 7 — to a Common Denom- 

' 2 a ' 3 ' 4 c 

inator. 

ah h . \ r. ^ 

20) Reduce -^ — t f- -tt to a Common Denom- 
inator. 

3a, 26 2c ^ ^ 

21) Reduce r f- t — -i — gT — ^ to a Common De- 
nominator. 

a I h . d . g 

22) Reduce "t-H •"7^'X ^^* Common De- 
nominator. 

a t c . d . f 

23) Reduce -r + s":, + tz [- i — to a Common 

' o'2a'36'4g' 

Denominator. 

24) Reduce -r- -] ^~ "J "f" T" "^^ + ^ ^^ * Com- 
mon Denominator. 



b, ADDITION OF COMPOUND (QUANTITIES. 

1) (3a+i6 — 3 c-f i^ 
Add{ia— §6 + i c — 2 



Add *•{-!« 



tVc — 3c? 



33 UBKCISBS IN ALOBBBA. 

3) r4^a — Sib4- c 
Add <'^*'* -T^* 

^ 4- i^ + Hc-f 

4) C^a + ^b + id+Sg 
Add <*" — ** + * '^—^^ 

^ — d— g 

®^ ' Li_ 1 . _L . J_ 

r^ b ^ bf ^ ab 
, . 1 , 1 , I 
Add < +0X4- KTr + 



26 ~ 2*/ T^ 2a6 

+ — 4- — 

^ 2bf ^ Sab 

6 d ^ f ^ h 

Add ( + 2-rf + 2/ + 2A 

+ 3/ "^ 3T 

7) / 1 ca I e" I ^ 

"T"2^'T"3/3"*' 4h* 
\ e^ 1 g* 

A<i<i< +4;^+"rii* 

^ 4h* 

8) /2o , 3 6c , ide , fgh 

+ ~r+~r + ~3~ 



Add 



, 26c , ide ,. ^fgh 



7 3 

5 
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^y (. 62 c3 f^g 



Add 



Add 



7 ^2 ^3 

7 g^h^ 
3a2c3 



+ 



8 W3 7l3 

8m3n3 



2^2/j3 8,„3„3 



10) / « 6 



c 
a 63 



c d . ef 

— ^ + — 

e g 

e5/2 



c3rf 

,5 



+ V^- 



ig' 



6 



B. Subtraction. 



b, SUBTRACTION OF SIMPLE QUANTITIES. 



1) From 12^ 
Subtract ^ 

3) From — 4| 
Subtract — 2f 

5) From ff 
Subtract i 

7) From ^a 
Subtract f a 

9) From J 6 

Subtract — J 6 



2) From ■ 
Subtract 


3f 


4) From 
Subtract - 




6) From - 
Subtract • 




8) From - 
Subtract - 


-lb 


0) From - 


-i6 


Subtract 


i^ 



o c 
11) Reduce =- — - to a Common Denominator. 
o a 
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{ICC 

12) Reduce ir + j — j to a Common Denominator. 

13) Reduce =-t- — ■T--i to a Common Denominator. 

A 4 a 

14) Reduce rr-: 7-^ =-;r to a Common Denom- 

' 2 b 4d 5J 

inator. 



5. COMPOUND SUBTRACTION. 

1) From 2 a _ 3^ 6 _j_ 4f </ 
Subtract — 3 j^ o — 2g 6 — l| d 

2) From 17| a — 31f 6 — 1^ d 
Subtract 4fq— 9^ & + 9f <^ 

3) From 3J.a + 4fcf— ic — %g 
Subtract 2^ a — 3 j- rf — 4f c + j^ ff 

4) From Si a— 5^1 
Subtract — 4f a -f- ^m 

5) From j aS ^« j ^2 fts ^ 
Subtract _ f a^ — ^ g a fca ^a .j, | q 53 

6) From J a-3 + 2 a-M + ^ + ^ 

Subtract — i ar^+ ar^d U -^ 

e ' 3/ 

■ ■■■ ■ ■ I > ^ — — 

7) From h t- 

Subtract ^ +2T 
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8) From ^+^ 
Subtract — -, 



26 2d 

9) From ~ + '-^ 

c a g h 

Subtract -^+-^, 
10) From ® 



2 c d 3inn 
Subtract l — 



^ c d m n 

11) From a -|- 6 
^ Subtract — + "T 

12) From cd -{-fg -\- h 

^ , ' 6 c .A: 

Subtract — r — h -r 

cd fg h 



C Multiplication. 

a. MULTIPLICATION OF SIMPLE QUANTITIES. 

1) Multiply ^ rt by 3. 

2) Multiply § a by 4. 

3) Multiply 17 a by i 6. 

4) Multiply ^ by -|^. 

5) Multiply y- « by — -^ • 



96 
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6^ 



8; 

o; 
lo; 
11 
12; 

13; 
14; 

15^ 



mr 1 • 1 ^ A I 3 6 

Multiply 4- *>y — — 

Multiply _-^by__. 

Multiply ij^ by i^^. 

Multiply 23 (/ e ^ by 3 f . 
Multiply ^ a 6 by $ c c{. 
Multiply ^abhy ^def. 
Multiply ^ a b c by ^ d ef. 

Multiply — ^-jr^ by -^^ 



^fg 



— X __ s= what ? 
a 



3h 
Ski 



Afm 



16) 4 X 4=^**^*- 

a 

17) i- X -J- X ^ = what? 
a c 



18) -^ X -J X j=what? 

19) ^x — X ^ = what? 

20) ^abX^dX df= what? 

„,, 5a6 2d 1 df . . 

21^ -2- X -5- X --^ = what? 



k 
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c^^ Sad ^ ^hg ^ 21 ^ ^ 

g 2a i 5a 

^4». 1 Sac , ^ 

23) — X ==:whai? 

a z 

_.. 1 3ac c 

24) — X X — = what ? 

'a X X 

^) ^ . ^a X :r-r-rr = what? 



d. COMPOTJITD MT7I.TIPLI CATION. 

1) Multiply fa— fftc — t^/ 
by h± 

3) Multiply li a — 4§ rf tf — 6t /iT 
by ifid 

,, . . 1 5 a , 4 6 c 

3) Multiply — + — _ - 

by i_ 

4) Multiply -2 — T + F 

by 
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6) Multiply 3^ _ ^ + «^ 

by f 



6) HultiplT ii _ lif. _ i* 
by 4^ 

wv >r I.- I 5 * 2 « , 3 A , _ . 

7)Malt.ply —-_+-_ +6 rf 

3a 



by 



Ad 



8) Maltiply ?A _ -f_ + ^ _ 1 

by __L 
^ 3«r 

9) Multiply fo+j6 — 2^e 

by____j_o--j_6_ 

10) Multiply S a + ^ 6 

fay ^ " — § * 

«) (4 «''-| t**) X (i a' —46") = whatf 

12) (3 a — 2| 6) X (2i a — 3 f 6) = whatf 

13) (i« + f * — 50 x(i« — 6 + ic)=whatT 

14) (J*34-3«x— 5a2)X(2x9 — ax— Ja)== what? 

16) (i a + i 6 4- i c) X (i a + i 6 — :J c) == what T 

16) (i^ + i^ + i*— i<')X<ia + i6+ic — |d) 

a= what ? 
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X). Division. 

a. sivisioir of simplb QtrANTiTiss. 



1) Divide y, by 2. 2) Divide ^ by 3. 

3) Divide -j-^ by — c. 4) Divide —, by -^• 
5) Divide (fy by -tt* 6) Divide/^, by -r. 

7) Divide 3 a 6, by ^. 6) Divide — by — . 
9) Divide ^ by ^ 10) Divide ^l^ by -|f * 
11) Divide 1?^ by^«* 



12) Divide^-/!^ by ^Z^f 

13) Divide ~^^- by 



am 



14) Divide 3/m, by — ^ 

15) Divide | a c, by f a 6 dL 

16) Divide 1/5- ^, by/^- 

17) Divide t /4 ^6^ by f /» ^l 

18) Divide J— by ^ 



4^6 -^ 2^3- 
7c3 



15 /I* 68 
19) Divide '^J' 3^ by 5 a^ 6* 



* In such cases it is best to divide Numerator by Numeratdr* aad 
Denominator by Denominator. 



40 



EXBR018BS IN ALOBBRA. 



20) Divide!, by 4 

21) I :^ =whalT 

3 6 

22) ^1:1^= what? 

23)— 3: --— - ==whatt 

24) 4:— l^lli = what? 



25) —4: 



bed 



= what ? 



2 a^ b^ 

26) 4 o« 6^ c3 . ^,^ ^ what ? 



£. Reduction of Fractions to the Lowest Term. 



1) Reduce ^y 



3) Reduce ^--^^ 

5 x' y 
15 y3 

27 a^ 



5) Reduce 



7) Reduce 



9) Reduce 



81a 

An^b c 
6 a b'^ c» 



11) Reduce 5 — r 
' Sab 



2) Reduce ^ 3 

8a& 
4) Reduce -jr — 

14 a^ v^ 
«) Reduce 2j-^3 

124 a3& 
®) ^^^"^^ 24 a^ 6^ 



10) Reduce 



18 g 6« c^ 
21 a3 62 c 



12) Reduce ^^^^ 
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13) Reduce I^Vrr *4) Reduce %^^ 

15) Reduce ^ 16) Reduce IgjJ- 

17) Reduce ^ ^^ 18) Reduce ., , ., 

19) Reduce ^ „-=—. — 20) Reduce ^^ ., ^^ =- 

' 6 a3 6 c^ . ' 18 a3 63 c cP 



jF. Raising of Fractiom to Powers. 



a 

1 ) Raise -^ to the 2d power. 

2) Raise jj to the 2d power. 

3 a^ 

3) Raise to the 3d power. 

4 63 

4) Raise — to the 2d power. 

5) Raise ^ to the 4th power. 

6) Raise - ^ .. to the 2d power. 
' 3 0^6* 

7) What is the 3d power of ^--j ! 

6) What is the 3d power of — 77;^- ? 

4p 

9) What is the 4th power of 5— ? 

3 

4* 
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10) What is the 3d power of ~ ? 

") (- yy= what T 12) [(-y)']' = what? 

I 

18) (-rip) =^»^*t^ 19) ^^^3)""= what 1 



SECTION IV. 

OP ROOTS. 
A. Of Square Roots. 

a. SQUARE ROOTS OF WaMBERS. 

1 ) Extract the Square Root of 16. 

2) Extract the Square Root of 103. 

3) Extract the Square Root of 121. 

4) Extract the Square Root of 256. 

5) Extract the Square Root of 576. 

6) Extract the Square Root of 4096. 
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7; 

^] 
9; 

101 

II 

12; 

13; 

14] 

15; 

16] 

17] 

18] 

19; 

20^ 

21 

22] 

23] 

24 
26] 

28] 
30] 
32] 
34] 
36] 
38] 
40] 
42] 
44 



Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 
Extract the Square 



Root of 9604. 
Root of 61009. 
Root of 582169. 
Root of* 2540 1 6. 
Root of 37830. 
Root of 902500. 
Root of 57198969. 
Root of 68:192176. 
Root of 25836889. 
Root of 236144689. 
Root of 1607448649. 
Root of 78081 1249. 
Root of 1420913025. 
Root of 41605800625. 
Root of 1600400025. 
Root of 48303581206084. 
Rooi of 12088868379025. 



^5 = what?* 
^22 = what ? 
^153 = what ? 
/7. 65 = what ? 
/1 5. 2379= what? 
/O. 00789 = what ? 
/0. 014 = what ? 
^/^^ = what ? 
V^Ht = what ? 
\/m = what ? 
S/imU = what ? 



25) ^13= what? 
27) ^96 = what ? 
29) ^101 = what? 
31) ^9. 6 = what? 
33) ^0. 056 =s vbat ? 
35) /O. 003 = what ? 
37) /i = what ? 
39) /If = what? 
41) /m=what? 
43) \/mn = wlmt ? 
45) [/Uam = what ? 



* The extraction ought to be carried oo to 5 decioialt. 
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46) »/mmgn = what? 4?) ^i = what?» 

48) v/V = what? 49) ^/^ = what? 

50) v/llH = what? 51) ^<ii = what ? 

52) v/74f = what ? . 53) y/8it = what ? 

54) ^i = what ? t 55) j/t = what ? 

66) /4 = what ? 57) ^/i = what ? 

58) ^tV = what ? 59) /^V = what ? 
60) y^^ = what ? 



6. EXTRACTION OF THE SQUARE ROOT OF ALflBBRAie 

QUANTITiES. 

1) Extract the Square Root of a^. 

2) Extract the Square Root of a*. 

3) Extract the Square Root of a\ 

4) Extract the Square Root of a^^. 

5) Extract the Square Root of 4 a®. 

6) Extract the Square Root of 16 a^ 6^. 

7) Extract the Square Root of 64 o^ b^, 

8) Extract the Square Root of 100 o« b^. 

9) Extract the Square Root of 81 a^ b^ c«. 
10) Extract the Square Root of 121 a* b^ c« 
] I) Extract the Square Root of 256 o^ 6i«. 

12) Extract the Square Root of 144 x« g^ sfi, 

13) Extract the Square Root of 9 a^ b^p^ g\ 

a2 

14) Extract the Square Root of -— . 

* Extract the Root of Numerator and Denominator ; or reduce the 
Vulgar Fraction first to a Decimal, and then extract the Root. 

t Multiply Numerator and Denominator by 3; or reduce the Vul- 
gar Fraction to a Decimal. 



22] 
24 
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15) Extract the Square Root of — — . 

4 a^ 

16) Extract the Square Root of —r^- • 

9 a^ 

17) Extract the Square Root of , . ^ . 

4a^ 6^ 

18) Extract the Square Root of ^ ^ ,^. 

19) Extract the Square Root of -g-- 

20) Extract the Square Root of j — 3 . 

21) Extract the Square Root of ^. ^ .^ . 

I y" — -o = w^at ? 23) t /tt-I^ = what? 



26) y/yV a^ ^^ c« = what ? 

27) Extract the Square Root of a^ + 2 a 6 -|- 62. 

28) ^(a2 — 2 a 6 + 62) = what ? 

62 

29) Extract the Square Root of a2 — o 6 -4 

* 4 

30) ^(*2 + 2 a: + 1) = what ? 

31) Extract the Square Root of 2;2 — 2 x -|- 1. 

32) v/(/« + 6 /a x4 ^ 9 x8) = what ? 

33) Extract the Square Root of /« — 6/3 x^ + 9 x^ 



34) 



y/^icf + ^ «' ^' +^) = ^^^*- 
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35) 



v/( 



36) ^/(^4a9 69_ja 6 c2+ ^ c^) = what? 

37) l/{x^ — a7^-\-^a^x^) = what ? 

38) v/(«* + 2 a2 69 ^ 6^) = what ? 

39) /(a8 + 2 o^ 6^ + 68) = what ? 

40) ^/(zio + 2 flSyS _|. yioj _ what? 

43) Extract the Square Root of { ^' + J 2^ +'ct^' } 

44) \y\^ 22_3o o x_3 a2 j^_j^25 a^ + 5 a3 + ^1 

= what ? 

45) Extract the ( 4 x^ -f 8 a z^ + 4 a^ ^s _|. ig ^2 x^ \ 
Square Root of I + 16 a 6^ x + 16 6* J 

46) v/[9a2— 6a6+3()ac4^rf+62__ I06c--.26d+25c2+10crf4-rf2i 

= wnat ? 

47) Extract the Square Root of | + 6 a? — 17 x^ — 28 x^ 

+ 49ar4 



48)y/[l 



== what ? 



49) Extract the Root of ''^+^^^+ , 

x'-* — 2 a X -|- a« 

^a _ 4 <7 6 + 4 69 _ 
x^ + 6 a-' x'^ + 9 a4 ~ ^ ^' ' 



^ 
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B, Cube Roots. 



a, CtTBE ROOTS OF NUMBERS. 



1) 


8 


2) 64 3) 


125 


4) 


343 


6) 729 6) 


1000 


7) 


1728 


8) 13824 9) 


12167 


10) 


884736 


11) 405224 12) 


166375 


13) 


1259712 


14) 2460375 15) 


1 1089567 


16) 


64000 


17) 1191016 18) 


17173512 


19) 


4983C032 


20) 40:i5:i607 21) 


64481201 


22) 


8000000 


23) 74088000 






24) 


^31861 1987 — what t 






25) 


^340068392 = what ? 






26) 


^6372783804 — what ? 






27) 


y/'7256313856 = what? 






28) 


/1 11980 1 68000= what? 






29) 


/1 15145914625 = what? 






30) 


^18970074963 = what T 






31) 


y/8108486729 = whatT 




32) 


^7 = what 


?• 33) /l2 = whatT 


34) 


^82= what? 35) ^267 = what? 


36) 


j/'SSl = what ? 37) /6S7 — what T 



* Find 3 or 4 Deciiualt of the answer. 
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38) /5. 8= what? 39) ^10. 5 = what? 

40) v/102. 875 = what ? 41) ^29. 25 = what? 

42) ^5. 823 = what ? 43) ^^ = what ? 

44) ^2V = what? 45) ^/j. = what? 

46) y/Jf = what? 47) ^/f^J^what? 

48) /J§f = what? 49) ^/465f J = what ? 

60) ^/52034 J^ = what ? 51) ^§ = what?» 

52) ^f = what? 53) /|=what? 

54) y/i = what? 55) /i = what? 

56) ^/li==what? 57) ^3i = what? 

58) ^/T!ij = what? 69) ^3t = what? 

60) v/l^f = what ? 



b, EXTRACTION or THE CUBS ROOT OF AL6SBRAI0 

QUANTITIES. 

1) Extract the Cube Root of i^. 

2) Extract the Cube Root of 6«. 

3) Extract the Cube Root of a^. 

4) Extract the Cube Root of — 27 a^ 6*. 

5) Extract the Cube Root of 125 a« b^ c«. 

6) Extract the Cube Root of 343 «3 6« c^ 

* Multiply first Numerator and Denoniiinitor by the square of 
» the Denoaiinator, or change the Vulvar Fraction into a Decimal. 



8 
9 
[0 

1 

12 



[4 

15 
6 
7 
18 
[9 



o 







21 



22 
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a3 



4§ 



Extract the Cube Root of — r^r. 

8 a^ 
Extract the Cube Root of 



*27c« 



Extract the Cube Root of —-. 



a3 



Extract the Cube Root of — 



Extract the Cube Root of — 



27 f|3*3 

1 



2;3 y2 ' 



Extract the Cube Root of a^ b^ r^ d^. 



6 

— ^U. = what I 
69 



/(a3 + 3 aS 6 + 3 a 6^ + 63) = what T 

^/(a3 — . 3 o2 6 + 3 a 62 — 63) = what ? 

^/(«3 -f. 6 x2 -}- 12 2 ^ 8) = what ? 

^{cfi + 3 xa + 3 X +.1) = what ? ' 

/(8 a3 _ 84 flS a? +.294 a^^~ 343 2;3) = what ? 

^(x6 _ 6 c x5 + 12 c2 a;4 — 8 c3 r3) =5,^ what ? . 

^(8 — 12 ars -{- 6 a?io — x^^) s=5 what 1 

. ^ y /«' , 3 aS c 3 a c^^ c3 \ 

V/ V65- + :6^-+T^+5^;=^'^^t^ 






50 EXKRCI8BS IN ALGBB&A. 

^ V/ \ + 3ac» + 63^3^c + 36c2+c3 ] 

^ z=2 what 1 

24) i/(x« +3x5 + 6x4 + 7x3 + 623 + 3a:+l) 
^ s what ? 



C. HIOUKR ROOTS OF 8IMPLK QUANTITIES.* 



1) Extract the Fourth Root of 16. t 

2) Extract the Fourth Root of 81. 

3) Extract the Fourth Root of 4096: 

4) ^20736 = what? 

5) ^390625 = what ? 

6) Extract the 6th Root of 4096. t 

6 



7) y/l5625 = what? 

8) ^256 a^ 68 = what ? 

4 

4 

1 1 ) ^/729 ai2 518 c6 = what ? 



* For higher Roots of Compound Quantities see the Binomial 
Theorem. 

t Extract first the square root of 16, and then again the square 
root of the answer. 

t Extract first the square and then the cuhe root. 
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64a^ 

618 C24 



= what ? 



/). Addition, Subtraction, Multiplication, and 

Division of Roots. 



1) 

3) 
4) 

5) 
6) 
7) 
8) 

9) 

10) 

H) 

13) 

I*) 

14) 

15) 

16) 

17) 
18) 



a» ADDITION. 



^a + i/a =s what ? 
/2 + y/'-i = what 1 
^/3 4-2 v/3 + 4y3 = what ? 

3 v/6 + 2 ^6 + /6 = what ? 

6 y/2 — 6 ^2 + V/^ = what ? 
6^5 — 3/6 + J /5 = what? 

4 y/3 — 2 /3 — i /5 = what? 
3 /f — 2 / J + i /I = what ? 

3 3 

y/a + 2 /a = what ? 

3 3 3 

3 y/a + 2 /a — i /« == what ? 
/fl3 __ 2 ^a^ + 5 ^o3 = what 1 

/2 + 2 ^^2 — J /2 = what? 

6 v/f + 2 /f — i /f = w h at ? 

2 y/3 + /3+ 4/3-^/3= what? 

5 5 

/a -}- y/a = what ? 

J/4-1-3 /4 — 2 J/3 -/3 = what ? 

* V/'^ + f V/2 — i /2 = what ? 
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19) fy/7 — J^/7 + f^/7 = wh»t? 

20) 4 ^9 — i^9 + f ^5— J./5=awhatT 

10^2 — 6^7 

6 v/2 + 4 /7 
^/2 — 3 1/7 

22) /- 6^/2 + 5^/7+ ^6 
Add )3v/2-3v/7-4^6 

7/2— v/7 + 5^6 

10/2^-5^/6--2y/'5 
5/2 + /6-f-4/5 

— 3 y/2 — 1) j/'G — 3 v/6 

— /2— 2/6 + 6^5 

i/a + 3 /a 6 — 4 y/6 
3 /a — 2 /a 6 + 2/6 

i /a — f /a 6 + i /6 





6. aUBTRACTIONt 



1) From 2^/3 2) From 4/« 

Subtract ^3 Subtract ^a 

3) From 3 y/a 6 4) From 4 y/a 

Subtract ^ y/a i Subtract 2 y/a 
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5) From 

Subtract J ^2 



1/2 

3 



6) From 9/^ 
Subtract 5 /^ 



7) From — 4y'2 
Subtract 3 y/2 

9) From —3/2 
Subtract —2/2 



8) From 3/3 

Subtract — 2/3 

10) From — ^S 
Subtract — i /3 



11) From 18 /7 — 5 /6 + 10 /1 1 
'. Subtract 6 /7 — 2 /6+ Af /ll 



12) From 4 /6 — 3/2 + /6 
Subtract — 3/6+2/2 — ^/5 

13) From 3 /a + 5 /6 — /c 
Subtract 2 /a — 3 /6 — /c 

14) From 4 v/a 6 — /c -|- /6 c 

Subtract — 3 /a 6 — /c -f- f /6 c 

■ I 

15) From 2 /a + 3 /6 — 4 /c 
Subtract /a — 2 /& — 4 /c 

16) From 3 /a^ + 5 /a^ 6 — 6 /c 
Subtract —2 /a3 -f- 3 /a^ 6 + 3 /c 



5* 
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e. AUBREY lATlONt AND TRANSFORMATIONS. * 

The root of a product is obtained htf taking the r^t of 
its factors. This leads to several abbreviations and trans- 
formations. The square root of 24, for instance^ is eqUal 
to the square root of 4 multiplied by the square root of 6 ; 
because 4 and 6 are the factors of 24 ; which may be 
expressed thus : yf24 = y/4. ^6. But ^/4 = 2 ; there- 
fore ^4 X v/6 = 2 X y/6 = 2 /6. On the same prin- 
ciple may the following expressions be simplified. 

*ln5 t/S Z \/t: ^t } wl'«*arev/24 +v^54 equal to? 
*^aJd 3S;^ll = ;;^9. t/2 ! *•»•*"« V8+3 /!« equal 

\id j/2? = }^9. j^3 } what «« /12 4-/27 equal to ? 
4) 6 /8 — 4 4/50 = what ? 

and {/12 = j|/4. J/3 j «'»'at ai-e v/? +/ '^ •qual to 1 

6) ^v/f + 2/12 = what? 

7) If ^/54 = ^/27. v>2 > .a .a 

J '/./! ', « 3,^ > whatiM-e2i/54 — 7i/l6equal 

8) 5^54 -ft 3 j/16= what? 

9) If ^/128 = ^64. /2, what arei/128 + ^2 equal 

to? 
10) If /^ = ^2 ^ ^/^. 2 ^ ^^^. ^2, what are ^i + 

y/2 equal to ? 

* If the pupil should find these problems too difficult, they may be 
omitted till reviewing the book, or until the pupil is further advanced. 
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11) 3v/i + v/2= whatT 

12) j/i + J/2 = what? 



d. MULTIPLICATION QV ROOTS. 
1. MULTIPLICATION OF aiMPLE QUANTIFIES. 

1) Multiply ^/2, by ^/2. 2) Multiply ^3, by /3. 
3) Multiply /5, by ^2. 4) Multiply /6, by 2 /5. 
5) Multiply 3 /6, by 2^/5. 6) Multiply 14/2, by 3^/6. 
7) Multiply /a, by /a. 8) Multiply /6, by y/6. 
9) Multiply /a, by /6. 10) Multiply /a, by 6 /c. 
11) Multiply fl/6, by c/(/. 12) Multiply c^a, by J /a. 

13) Multiply /a, by /flS. 14) Multiply /fts^ by /6. 

• S3 3 

15) Multiply /a, by y/b. 16) Multiply a/6, by c. 

17) a y/6 X « \/rf= what f 

18) 3 a/62 X 5 5 /6 = what? 

19) 5 y/12 X 3 /6 = what ? 

20) 3/4x4= what ? 

21) 15 X 3/3= what? 

22) /f X/i=wbat? 

23) /J X /5 = what ? 

24) 3 /I X /8 = what ? 

25) 4 /^ X 3 /f = what ? 

26) i/f X f/t=what? 



56 



28] 

29; 

31 
32; 

34] 
35; 

36 
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V/'tX\/t=*'"'»^ 



what? 



\/\ X V/'^ = what ? 
3 /J X 4 y/3 = what ? 

iv/*X i/i = what? 






? 



V/tXV/^ = "''' 



37 



= what ? 



38^ 



39^ 



401 



41 



3 3 

3 3 

3 3 

a 1/^4- Xt >/ ^*=what? 
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42 



what? 



43; 
44; 

45; 
46; 

47; 

48; 

49; 

51 
52; 

53; 

54; 

55; 

56] 



V/i X/i = whatt 
V/tVX /2=whatt 
5/^ X3'y/3 = what? 

y/a X V^^ = what ? 
v/«^^ X\/c = what? 
44/15X3/2 = what? 

i V/^ X i \/3 = what ? 

/a 6 X/c c/ = what? 

a V/^ ^ ^ X c ^63 c == what ? 

3 [/a^ 6 X 4 /a 62 = what? 

4 /a^ c X /ft c = what ? 
/a 6 c9 X /^ «V= what ? 



what? 



57 
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3 » 

3 3 



what ? 
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60) 3^J X iv/3 = what t 



2. ICVLTIPLICATtOir OF COMPOUND QUANTITIES. 

1) Multiply 3 + /5 2) Multiply 3^'Z + 4y/o 

by ^ by 2 

Multiply 3 ^2+4 y/5 4) Multiply 3 + y/S — 2 v/3 
by /2 by . (/3 

Multiply 3 + /5 6) Multiply 2 + y/3 

by 2 — v/5 by 1 — v/3 

Multiply 7 + 2/6 8) Multiply 3 — 2/6 
by — 5 /6 by 2 — 3 /6 

9) Multiply 1 — /2 10) Multiply 6+3/7 

by 1 — /2 by 3— /7 



1 1) Multiply — 5 — /^ 12) Multiply 9 + 2 /lO 

by —5 + /^ b y9— 2/10 

13) Multiply /2 + /3 14) Multiply 5/3+3/5 

by2/2— /3 by7/3 — 2/5 

15) Multiply /2 + /3 16) Multiply a + /6 

by /2 + /3 by a — /& 

17) Multiply /a + /& 18) Multiply c /a + a /6 

by /a + /6 by c /a — d /6 

19) Multiply 3/2+4/5 20) Multiply 3 /7 + 2 /6 

by 3/2—4/6 by 3 /7+ 2 /6 
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21) Multiply 3/7—2^6 22) Multiply /2 + 2 j/3 
by 3/7 — 2^6 by /2 — 2 ^3 

23) Multiply /i + ^i 

by y/^ — y/^ ' 

24) Multiply ^1 + y/jL 



by 



v/i-\/t 



e. DIYISTON. 



1) Divide /a by /a. 2) Divide /a3 by ^a. 

3) Divide /a by y/6. 4) Divide 4 ^a^ by 2 /a. 

5) Divide 6 v/a3 by 2 /a. 6) Divide 4 j/a by 2 i/6. 
7) Divide 3 v/6 by 4 ^/c. 8) Divide a /& by c^d. 
9) Divide ^a2 by ^a. 10) Divide a by /a. 

11) Divide 4 /a^ 63 by 2 /a b, 

12) Divide a 6 by ^a h, 

13) Divide ^^ by ^/^ 



c 
d 



14) Divide ^\/-J by 2 i/^ 
15)Divide~^/f by|y/ 
16) Divide y/1 by ^/j 



c 
d 
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17) Difide ^/^ by ^J. 18) Divide y/f by ^f . 

19) Divide J v/f *>y i V/*- ^^) ^^^^^^ f \/i by t ^l 

21) ^«* : /a^ = what ? 22) /a^ : /a = what ? 
23) ^a : ^6 = what? 24) 4 /a^ : 2 /a = what ? 
25) 8 y/a9 : 4^a= what? 26) 10 /a^ : 5 ^6 c= what ? 
27) 2 ^6 : 6 ^c = what? 28) a ^6 : c \/d = what? 

9 3 3 

29) /a3 : ^a = what ? 30) a : y/a = what ? 



31 
32 

33 
34 



35 



36 

37 
38 
39 
40 



6 ^a3 62 . 2 ^a 6 = what ? 

3 

a6:^a& = what? 

3 3 

3 3 

3 3 

»2 y a p ^ / c 



3 



3 3 

i/^'\/i= what ? 
i/f -4/*= what? 

3 3 

f V^i • t \/* = what ? 



what ? 
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-E. Fractional Exponents. 

1) Write ^a 

2) Write ^a-2 

3) Write y/a^ 

4) Write /a3 

^v -nr . ^y . ) with fractional Exponents* 

5) Write /a3 ^ ^ 

6) Write /a3 

7) Write ^a 

8) Write ^a 

9) ^aX[/a = a^ X «^= what ? • 
Write a* in form of a root. 

10) ^/a X y^a= a^X «^= what? 
Write the answer in form of a root. 

11) {/a X V^o^ = a^X «^= what? 
Write the answer in form of a root ? 

12) /a3 X ^ «3 _ a^ X a* = what! 
Write the answer in form of a root.. 



2 



13) ^o2 X /« = what ? 

Write the answer in form of a root. 

14) y/a X [/a^ = what? 

Write the answer in form of a root. 

1^) \/a^ X v/«^ = what 1 

Write the answer in form of a root. 

* Add the exponents ^, |, after having reduced them to a common 
Denominator. 

6 
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16) /a» X \/ci^ = what ? 

Write the answer in form of a root. 

17) ^a X /«* = what ? 

Write the answer in form of a root. 

18) y/a^ X v/«*= what? 

Write the answer in form of a root. 

19) /a2 :^a=ia^ : a^= a^ : a^ = what ? 
Write the answer in form of a root. 

20) ^o3 : ^a2 = a* : a*= a^^ : a^^^ = what ? 
Write the answer in 'form of a root. 

21) ^a :^as=ai : ai= what ? 
Write the answer in form of a root. 

3 4 ^ 1 

22) y/a : j/a s= a^ : a* = what ? 
Write the answer in form of a root. 

23) i/a2 : ^a^ = ^f ; al_ what ? 
Write the answer in form of a root. 

24) ai a^ : = what ? 

Write the answer in-ibrm of a root. 

25) Write y/a^ b c^ = y/a^. y/6. ^c* without a radical 

sign. 

26) Write /a3 b^ c = ^a^ X /^^ X \/c^ without a rad- 

ical sign. 

3 

27) Write i/a^ c without a radical sign. 

4 

28) Write i/a^ c^ without a radical sign. 

29) Multiply /a^ 6^ by ^/a 6. 
or which is the same a * 6% by a ^ h^ . 
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30) Multiply l/a^ h, by /a^ 6^ 

or a^ 6^, by ai hi^ and write the answer in 

form of a root. 

31) Divide a* 6i, by a^h^. 

Write the answer in form of a root. 

32) /flS 55 : ^a 63 _ what ? 

Write the answer in form of a root. 



F, Powers and Roots of Roots. 

1) What is the square of the Square Root of a? 

2) What is the square of the Square Root of 6 ? 

3) What is the square of ^a b ? 

4) What is the square of ^/2 ? 

5) What is the square of y/5 ? 

6) (/3)2 = what? 

7) (^/6)3 = (6^)3 = what ? • 
Write the answer in form of a root. 

8) (v/a3)4 _ (a|)4 _ what ? 
Write the answer in form of a root. 

9) (/a3)3 _ (flt)3 _ what ? 
Write the answer in form of a root. 

10) (^a3)5^what? 

11) (^a2)3==: what? 

12) (^/?a4)3 — what ? 
Multiply the exponent i by 8. 
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3) y/y/a 
Write the 



answer 

answer 

5) v//a3 = /ai 
answer 



= ^/ai = (ai) i= what ? • 
in form of a root. 



Write the 



Write the 



6) //o^ = 
Write the 



3. 4 



7)v/v/« 
Write the 



answer 

3 



= (ai)i= what? 
in Ibrm of a root. 

= (af )*= what ? 
in form of a root. 

= (ai)* = what ? 
in form of a root. 



=^«i = 



answer 



8) /v7o« 
Write the 



=v/«^ 



answer 



19) /^a3 = whatt 

3 

21) ^^a'' = what? 
23) \/\/a == what ? 



(fli)^ = what ? 
in form of a root. 

= (a^)i s= what ? 
in form of a root. 

20) ^v/®"' = ^^*^* ^ 
22) ^y/a = what '> 

24) v/vV« «== ^***^ ^ 



G. Imaginary Quantities, 

Arising fiom the Impossibility of Extracting an Even Root out 

of a JVegatifJe Quantity. 

[These problems are intended for pupib who are a 
little farther advanced, and may be omitted by very young 
ones] 

ADDITION. 

1) Add/— 1, 2y/— l,3v/— 1. 

* Multiply the exponent J by itself. 
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2) 4 /— 1 + /— 1 — 2 ^— 1 = what? 

3) Add {;^zi+,i^ 

4) Add [jy^-zltZ-zi 



6) Add 



/ 4 /— 1 + 3 
\ 3«/— 1 + 1 

( — Ty/— 1 — 4 



. I ■ * ■ 



SUBTRACTION. 



1) From /—I 2) From 5 \/—l 

Subtract \/—l Subtract — 2 y/— 1 

3) From — 4 i/— 1 4) From — 4 i/— 1 
Subtract 3 /—I Subtract — 3 /—I 

5) From 14 1/— 1 + 10 
Subtract 13 (/—I + ^^ 

6) From 3 i/— I + 2 /— 3—8 
Subtract 2y — 1 — ^— 3 + 8 

6* 
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MULTIPLICATION. 



(The pupil ought to recollect that ^ — I is a quantity 
which, multiplied by itself, produces — 1.) 

2) 3 X /— l=rwhat? 

3) axh /— 1 = what ? 

4) 2 /— 1 X 3 /— 1 = whal? • 

=y/a ^— 1 X v/* [/— 1 = what ? t 
6) cy—aX rf^— 6«awhat? 



DIVISION. 



1) ^—1 : /— 1 =what? 

(How often is everything contained in itself?) 

2) b /— 1 : c )/— 1 = what? 

(Divide 6 by c, and /— 1 by }/— 1, as in problem I.) 



* The pupil ought to recollect that|/--l X v^— 1 = — 1. 

t — a may be considered as a product of a multiplied by 
— 1 ; and as the square root of a product is taien by taking 
the root of each factor, v/ — a = v^a. ^ — 1. 
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— IX — 1 — t/— iv— 1 

3)'V-i ^7^1 ^^-1 

/-I 

(Reduce this fractioD to its lowest term.) 

4) a : b^— 1 = a. 1 : 6. /— 1 =: what ? 

(Divide a by 6, and 1 by j/ — 1, as in the preceding prob- 
lem.) 

5) 4 : 2 ^— 1 = what ? 

6) 4/— 1 : 2 ^— 1 = what ? 

• -|-1 is equal to — 1 multiplied by — 1 ; but — I itself is a 
product of \/ — 1 multiplied by ^ — 1 ; wherefore — 1 X — 1 is 
also equal to — Ix v^ — !• / — 1» which when divided by the 
factor |/ — 1, gives —y — 1 for the answer. 

Remark. In some treatises on Algebra 1 : y^ — 1 is put 
down as equal to y/ — 1 ; and the reason alleged for it is, 

because 1 : ^ — 1, may be written v/1 ' ^ — 1 = ^/ — r =v^ — 1. 

This reasoning however, is erroneous ; but it is an error which 
Euler himself committed, and the same mistake has been pre- 
served in three American versions of a treatise on Algebra 
by the same Author. It ought to be recollected that it is ab- 
surd to take an imaginary factor y/ — 1 out of a product com- 
posed only of real factors. Moreover we may easily detect 
the fallacy of this reasoning, in the folowing manner : 

then v/ — 1 X V — 1 vaxi^t give -f- 1 ; 
because the divisor multiplied by the quotient must reproduce 
the dividend. But v/ — 1 X v/ — 1 = — 1 ; as we know from 
the very definition of imaginary quantities, (and as is admitted 
by Euler himself in the same treatise ;) consequently ^ — 1 is 
the quotient of — 1 : v/ — 1 , and not of -|- 1 : \^ — 1 ; which 
must be evidently of a contrary sign. 

Besides — /— 1 X •— I = — 1 V— 1 X 1. /— 1 = 

— 1 X — 1> actually reproduces the dividend -f 1 of the di- 
vision -f- 1 ' / — 1. 
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S ECTION V. 



OP LOGARITHMS. 



1) How do you take the Logarithm of the product 

2) How do YOU take the Logarithm of a fraction -^ ? 

3) How do you take the Logarithm of a power A^ ? 

3 

4) How do you take the Logarithm of a root yA ? 

APPLICATIONS. 

1) What is the log of (93 X 3514) ? 

2) What is the log of (1225 X 387) ? 

3) Take the log of (628 X 493). 

4) Take the log of (3748 X 1752 X 4065). 

5) Take the log of f . (Subtract log 4 from log 5.) 

6) Take the log of ^-. 

7) Take the log of -i^. 

8) Take the log of 15f . = log of ^-, 

9) Take the log of 7y\. (Proceed as in the last 
problem.) 

10) Take the log of 367f . 

11) Take the log of 187^^. 

12) Take the log of f . (Add 1 to the index of log 
2, and annex — 1 at the end.) 

13) Take the log of f. (Proceed as in problem 12.) 

14) Take the log of f 
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15) Take the log of ^V ^ {^^^ ^ ^ ^^^ '^^^^^ of log 
1 =x=: 0, and annex — 2 at the end.) 

16) Take the log of ^\ ? 

17) Take the log of f H ? 

18) Take the log of ^^f if ? 

19) Take the log of 3 . 5 ? 

20) Take the log of 12 . 63 ? 

21) Take the log of 1. 3567 ? 

22) Take the log of . 7 ? (Take the log of 7, and 
add — 1 at the end.) 

23) Take the log of . 036 ? (Take the log 36 and 
add — 2 at the end ? 

24) Take the log of 0. 0065 ? (Take the log 65 
and add — 3 at the end. ) 

24) Take log 0,0005637 ? (Take log 5637 and add — 4 
at the end . 

26) Take log ^^^ ^ J ^^ (Add the log of 319 and 
7.655, and subtract lo^ 138.) 

27) Take log 3^45^^'^ (Add the log of 213 and log 
7.655 and subtract the logarithms of 3145 and 718. 

28) Take log ^.X "Jf 1 
' 7.5 X 6.3 

29) Take log 3i5 ? (Multiply log 3 by 15.) 

30) Take log 5^7 t (Multiply log 5 by 27.) 

31) Take log 162o? 

32) Take log {\Y^ ? (Take log \ as in problem 5, and 
multiply it by 12. 

33) Take log {\Y^ ? 
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34 

35 
36 

37 
38 

39 
40 
42 
44 
45 



Take log (^y^ ? 

Take log {-^)^^ ? 

Take log (|)i5 ? (Take log § as in problem 12, and 

multiply the whole by 15.) 

Take log (|)i4 ? 
Take log (1)30? 

Take log y/5. (Take log 5 and divide it by 2.) 
Take log ^/135. 41) Take log ^135. 



Take log /15276. 
Take log \7l3. 



43) Take log /35107. 



Take log y/^^. (Take log ^ as in problem 7, and 
divide by 7.) 



46) Take log y/J|^ ? 

47) Take log /i ? 

48) Take log \/{^)^^. (Take log J^, multiply it by 28 
and divide the answer by 11.) 



ACTUAL CALCULATIONS OF 80M£ KTTJMERICAL EXPRESSIONS 

BY MEANS OF LOGARITHMS. 



1)^/8 = what ? (Take log 8, divide it by 7, and take 
the corresponding number to the next lower log- 
arithm in the tables. In the same manner solve the 
following problems. 
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2) /35246 = what ? 3) v75673 = what? 
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4) ^/^235.7 = what ? 5) ^|f = what ? 

6) v^-ViV = what ? 7) ^172f = what ? 

8) V^^Wb'- = what ? 

9) (4)15 = what? (Take log 4, multiply it by 15, 

and take the corresponding number to the next 

lower logarithm in the book.) 
10) (6)12 = what ? II) (1)21 = what ? 

12) l^-y = what ? 13) (f if )»23 = what ? 

14) (317f)o-6 = what? (Take log i^, multiply by 

0.6, and proceed as with other problems. 

15) (J^-)o.32 _ what ? 16) (i)i5 = what ? * 
17) (i)i6 = what? 18) (1)10= what? 
19) (f )8 = what ? 20) (f )8 = what? 
21) (i)io = what ? 22) (J)6 = what ? 
23) (f )6 = what ? 24), (Y)20 = what ? 



SECTION VI. 



BLNOMIAL THEOREM. 



1) What is the First power of a -j- 6? 

2) (a + 6) 1 = what ? 

3) What is the Second power, or square of a-|-6 ? 

* The pupil ouji^ht to recollect that the number belonging to a log- 
arithm Dvhich has several negative units at the end, is to be preceded 
by as many ciphers as the logarithm has negative units. The Deci- 
mal point must be made after the first cipher on the left. 
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4) (a + 6)« = what ? 

5) Raise a'\- bio the 3d power. 

6) (a + 6)3 = what ! 

7) (« + 6)^ = what t 8) (a + 6)5 = what ? 

(a — 6)* = what ! (a — 6)5 = what ? 

9) (« + 6)« =r what ? 10) (a -f 6)^ = what ? 
(a — 6)6 -— ^hat ? (a — 6)^ = what ? 

11) (c + 6)8 = what ? 12) {a + 6)9 = what ? 
(a — 6)8 = what ? (a — 6)9 = what ? 

13) (a + 6)10 ^ ^hat ? 14) (I + i)3 = what ? 
(o — 6)i» = what ? (1 — 2)3 = what ? 

15) (1 + xy = what ? 16) (1 + 2)5 = what ? 
(1 — X)* = what t (1 _ x)5 _ ^hat t 

17) (2 + 3 r)5= what ? 18) (5+4 x)^ == what ? 
(2 — 3 1)5 = what? (5 — 4 x)^ = what ? 

1^) (ix + 2y)4 = what? 
(^x- 2y)4=what? 

20) (3 + 2 x2)5 = what ? 
(3 — 2 22)5_^l,at? 

21) (3 a c+2 6rf)2==what? 
(3 a c — 2 6 rf)2 = what ? 

22) (/a + y/6)2 = what ? 
{^a — /6)2 = what ? 

23) (^/a + ^/6)^ = what ? 
(V/« — \/^)* = what ? 

24) (a /6 + c ^rf)2 = What ? 
(o ^/6 — c y/d)^ = what ? 
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General Formula, {a + 6)" :=: a* -\' n a^"^ h -^^ 

1x2" " ^ 1X2X3 ^ 
»(n-l)(n-2)(«-3) 

1X2X3X4 1" 

«(n-l)(n-2)(n-3)(n-4) 

1X2X3X4X5 " o-i-<s,c. 6. 



APP LIGATION Oir THR OXJC.B&AX. rOBMiri«A TO THB EXTRAGTIOIT 

OF IMPERFECT ROOTS. 



2) ^/l — x=;=(l — a?)* s=: what T 



3) ^1 -j- X = (1 + «)J s=: what ? 



4) y/l — a: = (1 — x)* = what ? 



5) ^1 + » = (1 + a^)* = what ? 



6) ^1 -f. X = (I -f x)i = what? 

7) ^a + x = (a + 2)* = what T 
g) ^a — 2 = (a — ar)i = what ?* 
9) ^\a^ + :r2 = (o2 ^ ^2)* = what I 

10) ^a2 — a:2 —, [a^ _ a;9)i =5. what ? 



11) ^o3 -f x3 = (a3 -f 0^3)* == what X 



12) ^/a3 _ x3 _ (^3 _ a;3)J = what ? 

* The answer may also be obtained by extracting the square roots 
in the common way. 
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SECTION VII. 



A. Arithmetical Progressions. 

Formula. When a deaotes the first term of the pro- 
gression, d the difference, it the number of terms, / the 
last term, and s the sum of all^ the terms ; then we have 

/ = a+(it — Dxrf; 
that is, the last term of an Arithmetical progression is ob- 
tained by adding to the first term the difference, taken as 
many times as there are terms less one ; and 

that is, the sum of all the terms of an Arithmetical pro- 
gression is obtained by multiplying the sum of the first and 
last term by the number of terms, and dividing the pro- 
duct by 2. 

KPAMPLES. 

« 

1) The First term of an Arithmetical progression is I, 
the difference 1, and the number of terms 14 ; 
What is the 14'th term, and the sum of all 14 terms ? 

2) The first term of an Arith- ) «r. ^ . ^, i o*u * 

' ^- 1 ck I What is the 13th term, 

metical progression is 2 f j u . .u r 

the difference 3 and what the sum of 

the number of terms 13 ) ^" ^^ *^™^ ^ 

3) The first term is 3 ^ What is the twentieth 
the difference 2 > term, and what the 
and the num. of terms 20 ) sum of all 20 terms ? 
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4) The first term is 4 i What is the 100th term, 

the difference 1 > and what the sum of 

the number of terms 100 j all 100 terms 1 



5) The first term is 
the difference 
the number of terms 

(>) The first term is 
the difference 
the number of terras 

7) The first term is 
the difference 

the number of terms 

8) The first term is 
the difiference 

the number of terms 

9) The first term is 
the difference 

the number of terms 

10) The first term is 
the difference 

the number of terms 

11) The first term is 
the difference 

the number of terms 

12) The first term is 
the difference 

the number of terms 

13) The first term is 
the difference 

the number of terms 

14) The first term is 
the difference 

the number of terms 



5 ^ What is the 25th term, 
5 > and what the sum of 
25 ) all 25 terms ? 

7 \ What is the 10th term, 
4- > and what the sum of 
10 j all 10 terms? 

7 \ What is the 16th term, 
-^ > and what the sum of 
16 j all 16 terms? 



i \ What is the 10th term, 
^ > and what the sum of 
10 j all 10 terms? 



^ \ What is the 12th term, 
^ > and what the sum of 
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all 12 terms ? 



2i \ What is the 100th term, 
^ > and what the sum of 
100 I all 100 terms ? 

f 1 What is the 26th term, 
\ > and what the sum of 
26 j all 26 terms ? 

f \ What is the 1 6th term, 
^ \ and what the sum of 
16 j all 16 terms ? 

\ What is the 14th term, 
^ > and what the sum of 
14 j all 14 terms ? 

i I What is the 32d term, 
^ > and what the sum of 
92 j all 32 terms ? 
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15) The first term is 1 ^ What is the 36th term, 

the diffisrence ^ > and what the sam of 

the namber of terms 36 ) all 36 terms ? 



16) The first term is 
the difference 

the number of terms 

17) The first term is 
the difference 

the number of terms 

18) The first term is 
the difference 

the number of terms 

19) The first term is 
the difference 

the number of terms 

fSO) The first term is 
the difference 
the number of terms 

21) The first term is 
the difference 
the number of terms 



^ \ What is the 8th term, 
^ > and what the sum of 
8 j all 8 terms ? 

10 1 What is the 100th term, 
10 > and what the sum of 
100 j all 100 terms ? 

I 1 What is the 50th term, 
^ > and what the sum of 

50 ) all 50 terms ? 

i \ What is Uie 22d term, 
^ > and what the sum of 
22 j all 22 terms ? 

f \ What is the 10th term, 
-| > and what the sum of 

10 j all 10 terms ? 

I I What is the 14th term, 
^ > and what the sum of 

14 j all 14 terms ? 



22) The first term is — 1 ) What is the 12th term, 

the difference 4" ^ } ^^^ whsLi the sum of 

the number of terras 12 j all 12 terms? 



23) The first term is 
the difference 

the number of terms 

24) The first term is 
the difference 

the number of terms 



3 1 What is the 25th term, 
2^ > and what the sum of 
25 j all 25 terms ? 

4 \ What is the 40th term, 
i > and what the sum of 

40 j all 40 terms ? 
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JS. Creometrical Progrestiwu 

Formula. When a denotes the first term of a Geo- 
metrical Progression, e the quotient between tivo oonsiec- 
utive terms, I the last term, n the number of terms, and s 
the sum of all the terms ; then we hav^ 

that is, the'last term of a Geometrical Progression is ob- 
tained by multiplying the first term by the quotient, raised 
to the number of terms less 1st power ; and 

c / — a 

that is, in order to obtain the sum of all the terms of a 
Geometrical Progression multiply the quotient by the last 
term, su,btract the first terra fi-om this product, and divide 
the remainder by the quotient diminished by unity. 

APPLICATIONS. 

1) The first term is 1 ^ What is the 7th term, 
the Quotient 2 > and what the sum of 
the number of terms 7 ) all 7 terms ? 

2) The first term is 4 ^ What is the 10th term, 
the Quotient 3 > and what the sum of 
the number of terms 10 ) all 10 terms ? 

3) The first term is 5 ^ What is the 9th term, 
the Quotient 4 > and what the lium of 
the number of terms 9 ) all 9 terms ? 

4) The first term is 1 ^ What is the 10th term, 
the Quotient 3 > and what the sum of 
the number of terms 10 ) all 10 terms ? 

5) The first term is 2 ^ What is the t2th term, 
the Quotient 4 \ and what the sum of 
the number of terms 12 ) all 12 terms t 

7* 
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6) The first term is 
the Qaotient 

the namber of terms 

7) The first term is 
the Quotient 

the namber of terms 

8) The first term is 
the Quotient 

the number of terms 

9) The first term is 
the Quotient 

the number of terms 

10) The first term is 
the Quotient 

the number of terms 

11) The first term is 
the Quotient 

the number of teiros 

12) The first term is 
the Quotient 

the number of terms 

13) The first terra is 
the Quotient 

the number of terms 

14) The first terra is 
the Quotient 

the number of terms 

15) The first term is 
the Quotient 

the number of terms 



1 ^ What is the 10th term, 
^ > and what the sum of 
10 ) all 10 terms ? 

1 ^ What is the 6th term, 
^ > and what the sum of 
6 ) all 6 terms ? 

2 ^ What is the 8th term, 
^ > and what the sum of 
8 S all 8 terms ? 



What is the 9th term, 
and what the sum of 
all 9 terms? 



9 ^ What is the 7th term, 
^ ^ and what the sura of 

7 ) all 7 terms ? 

6^ ^ What is the 8th term, 
I > and what the sum of 

8 ) all 8 terms ? 




6 \ What is the 6th term, 
J > and what the sum of 
6 J all 6 terms ? 



6 \ What is the 4th term, 
i > and what the sum of 
4J 



all 4 terms ? 



8 \ What is the 15th term, 
^ > and what the sum of 
15 j all 15 terms ? 



8 \ What is the 12th term, 
^ > and what the sum of 
12 j all 12 terms ? 
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16) The first term is 
the Quotient 
the number of terms 



3^ \ What is the 8th term, 
4 > and what the sum of 
8 j all 8 terms ? 



] 7) The first term is 
the Quotient 
the number of terms 



2 \ What is the 6th term, 
1^ > and what the sum of 
6) all 6 terms ? 



18) The first term is 
the Quotient 
the number of terms 



3 \ What is the 4th term, 
^ > and what the sum of 

4 j all 4 terms ? 



19) The first term is 
the Quotient 
the number of terms 



3 \ What is the 4th term, 
f > and what the sum of 

4 j all 4 terms ? 



20) The first term is 
the Quotient 
the number of terms 



i \ What is the 6th term, 
^ > and what the sum of 



6 



all 6 terms ? 



21) The first term is 
the Quotient 
the number of terms 



i \ What is the 4th term, 
I > and what the sum of 
4 j all 4 terms ? 



22) The first term is 
the Quotient 
the number of terms 



^ \ What is the 6th term, 
^ > and what the sum of 
6) all 6 terms ? 



23) The first term is 
the Quotient 
the number of terms 



^ \ What is the 6th term, 
\ > and what the sum of 
6 j all 6 terms ? 



24) The first term is 
the Quotient 
the number of terras 



6 \ What is the 6th term, 
^ '/ and what the sum of 
6 j all 6 terms ? 
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1) If 


2) If 


8) If 


4) If 


5) If 


6) If 


7) If 


8) If 


9) If 


10) If 


11) If 


12) If 


13) If 


14) If 


16) If 


16) If 


17) If 


18) If 


19) If 



SECTION VIII. 

Equations. 

a. SIMPLB BQUATIONS. 
a. WITH OH£ U9KHOWH qUAKTITT. 

3J-f-2x-{-^= ^> what is x equal to ? 
3x-j-x=s^ — 4, what is x equal to ? 
Sx-J-2x — xx=x 32, what is x equal to ? 
3x-f-4jr — x=38 — 2, what is x equal to ? 
6 X -^ X = ^, what is x equal to ? 

6 X -|- 5 ss 29, what is x equal to ? 
5x-{-2x-|-3 = 24, what is x equal to ? 
4 X — 3 = 21, \vhat is x equal to 1 
3dr^2a; — 5:= 30, what is x equal to t 
40 X + 7 — 2 = 125, what is x equal to ? 

3x + 7 iB + 9 — 19 = 90, what isar equal to? 

4 X == 9 -f- X, what isx equal to"? 

5 X 3= 18 + 2 X, what is x equal to 1 

4x-f 3x*bsl2-f 10+2+x, what is 4? equal to? 
5 a:-j-4x=30 -|-x — 2+4, what is x equal to? 
4 X xr= 25 ^*^ X, what is x equal to ? 

7 a? = 40 — X, what is x equal to ? 

13 X = 30 + 25 -f 8 X, what is x equal to ? 
10 X — 5 X = 40 — X — 4, what is x equal to ? 
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20; 


) If 


21; 


) If 


22; 


1 If 


23; 


) If 


24; 


) If 


25 


) If 


26; 


) If 


27; 


1 If 


28; 


) If 


29; 


1 If 


30; 


) If 


31; 


1 If 


32; 


) If 


33; 


) If 


34; 


) If 


35; 


) If 


36; 


1 If 


37; 


) If 


38 


) If 



39 

40 
41 

42 



If 

If 
If 

If 



9a: + 2a; = 36 — 42;+24, what is x equal to ? 
3a; — 4 = a;-j-6, what is x equal to ? 
5 X — 5 = 2a;-|-19, what is x equal to ? 
8x — 5==13-|-2x, what is x equal to ? 
8 X — 5 = 13 — X, what is x equal to ? 
14 — a?c=18 — 3x, what is x equal to ? 
20 — 3 a? = 36 — 7 X, what is x equal to ? 
8x — 5= 13 — 7x, what is z equal to ? 
^ X -|* ^ £= 30 X, what is x equal to t 
^a;-j--J^x-{-^x=x 65, what must x be equal to 1 
i ar-f- f 2; — ^ X =60, what is x equal to ? 
fx+§x — Jx = 46§, what is z equal to -1 
fx — 3=:fx — 1, what is x equal to ? 
^ X — 2^ = f X -|- 1 J, what is x equal to ? 

13f — -|- = 2 X — 8f , what is x equal to ? 

f ar -j-^ x-j-fx-|-^x«= Sg-V* what is « equal 

tot 

2x-f-74-ta;«=2x — 23, what is x equal to T 
8x — 5s= 13 — 7x, what must x be equal to ? 
^ X -7 1^ = 14 — ^ a?, what must x be equal to ? 

what must x be equal to? 
X — 4 X = — 12, what is x equal to ? 

^ X — J X CSS — 4-J, what is x equal ^ ? 
3x 7x,3x 7x _ 

5 10^4 « '''^ 



"what is X 



equal to ? 
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^^2" "{""g" +"4" = ^ + 3:, what is x equal to ? 

*' "2" I "3" + "4" = *^ — J3 «, what is x equal 

to? 

equal to ? 

46) If 4.5 X — 2.75 x = 4500, what is x equal to^ 

47) If 7.5 X — 3.45 = 3.25 a;+41 .65, what is x equal to ? 

48) If 3.25 X — 5.007 — 2; = 0.2 ^ 0.34 x, what is a; 

equal to ? (Find 3 or 4 decimals of the answer.) 

If 13.2 z — i. X + 7.695 = ^ + 7834.5, what is 

X equal to ? 

If ^4l^+^^ = %^ + 3.86 — 4, what is X 
^® 5 ' 6 equal to? 

51) If a x =ss 6, what is x equal to ? 

1( ax'\'bx=^ c, what is ar equal to ? 
If a X -j- c == rf, what is x equal to ? 

54) Ifaar + c = 6ar-f-^, what is jc equal to ? 

55) If — == 40, what is x equal to ? 

56) If — = 0, what is a; equal to ? 

2 

57) If — = 16, what is x equal to ? 

58) If — =: 6, what is x equal to ? 

59) If — = a 4- I9 what is x equal to ? 



49 



50 



52 
53 



60 



Jit ! 1- 5 = — , what IS X equal to ? 
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61) If — = 6 -|- c, what is x equal to ? 

62) If 4 X — 16 =3 0, what is x equal to ? 

63) If 02 + 6 X — c=sO, what is x equal to ? 

64) If a CB + 6 a; = c -|- rf — c z, what is x equal to? 

4 5 

65) If 1 =3, what is x equal to ? 

X X 

66) If 1 = c, what is x equal to ? (Multiply the 

^ ^ whole equation by x.) 

67) If 1 [ s= c df what is x equal to ? 

I 2 

68) If 46 = 20-1 , what isa: = to? 

' X X ' 

1 d 

69) Ifa-| =6-f-c-| , what is x equal to ? 

70) If ^ 1 1- 3 a 6 = 0, what is x equal to ? 

d c 

71) ^/x = 4, what is x equal to ? 

9 

72) i/x = 5, what is x equal to ? 

73) i/x = a, what is x equal to ? 

3 

74) ^x = a, what is x equal to ? 



/&. E<IUAT10NS WITH TWO AND MORE UNKNOWN QUANTITIES. 

1) If X + y = 10 ) ^^^^ ^^^ ^ ^^^ J ^^ ^ 

and X — y=4) •^'^ 

VlllPy^'i^ } What are X and y equal to? 
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3) If3x4-2y=33 
and 2 a; - - 4 y — 40- 


) What are x and y equal 
] to? 


4) If 5 X 4- 4 y = 73 
and 4 X -)- 5 y :?= 73 


> What are x and y equal 
) to? 


5) If 3x4- 2y^ 118 

and a? -]- 5 y = 191 


> What are x and y equal 
] to? 


6) If 5 X = 4 1^ 
and X -|- y — 9 


) What are x and y equal 
J to? 



7) If 2 X -f- i y = 12 ) What are x and y equal 

and 13 X— y=61 ) to? 

8)IfJx4-^y==9 ) What are x and y equal 

and 4 X 4" 3 y = 65 ) to ? 

9)If^x-|-iy = 4 ) What are x and y equal 

andfx — |y = 3 ] to? 

10) If 2 X — y = I \ What are x and y equal 
andfar + |y=14 ) to? 

11) If 7y= 2ar — 3y > What are x and y equal 
and 19 a? = 60 y + 621^ ) to ? 

12) If4x — Jy = 90 ) What are x and y equal 
and^x — iy=0 ] to? 

3 4 \ 

13) If , = f What are x and y equal 

4 + y 7 + x f to? 

and3x-f4y=;=7 -^ 

14) If X 4- y = 18.73 ) Find four Decimals of 
and 0.5 x -f 7.9 y === 54.32 ) x and y. 

15) If 3.5 X — 4.7 y = 22.45 ) Find three Decimals of 
and 0.7 x — 3.5 y e;=: 17.25 ) x and y. 

16) If X + y == a ) What are x and y equal 
and X — y G^ b )to? 
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17) If a z 4- « = 6 ) „. . , . 

and rf x-f y = c I ^'•" are x and y equal to T 

and dl^fl^g } W"*" "« « "«J y «l«al *« ^ 

and 2+7=' « } ^'''* "* * *"^ ^ *^"'' *" ^ 

andax+cy^ d j What are * and y equal to t 



21) If 


X 

a 


+ 


6 


= d 


and 


X 

a 


— 


.y 


— c 


22) If 


r~ 


a 

1 .. 


■ ss 


5 

^a 1 /w 



'What are x and y equal to t 



and ax '\'h y s=i.d 



What are x and y equal to ? 



23) ^^^ ^+y — [J ) What must z, y and « be 

andy4i; = 23; j «<1«^ ^T 

I Hz— 2* (What must x^ y and « be 



andy-z=i; / «^"»1 

25) If 3z + 6y = 161,)^, , , . ^ 

7x4.22=209, i^'*" ""«* *• y «nd « be 
and2y-P z= 89;/ equal to? 

and y 4- i « = 34, > **»"" *" ' 
^^ ^^iJZl'Z?!, Iwhat mu8t X, y and * be 



andrxZ|^-ti «1"'^^^ 
8 



86 BXBEGISBS Iff ALGEBHA. 

28) If a;4-y = a,» } xxru . 

an(lyT^ = ^' ) ^ »^^ ^^"** ^<> ^ 

29) Ifajc4-6y = c, ) ^. ^ ^ . 

J ^ _i_ ^ „ /• f What must a;, y and 

.nd^;T*'={' 1 * be equal tJt 

30) If X + y + « = 12, ) wk * * J 

x4-v — z= 2 f What must X, y and 

31) If X + y + 2 = 24, ) wu * 

5y = 4x f What must I, y and 

and 5;. = 3^ ) ^ ^« ^^"^1 ^o ? 

32) If 4x + 7y = 147, ) «., , 

and 2x+ y+9;. = 227, ^ ^equalto? 

33) If 2x + 5y— 7z = — 288,)^, 

5x— y+Sz= 227 f What are a;,y and 

and7x + 6y+ z= 297^ ^equalto? 



34) If 2 + y + z :?=» 30, i wk * 

8x-4y--2;r = 50 i^^""^ are a; y and 
and 27x + 9y+3z = 64, j ^^q^alto? 

35) If 18x— 7y — 5z= 11, ^ ,„, 

and '|7+iy-f.3i^= 80! > ^ equal to ? 

36) If 1+1=JL, 

2_ f _L g__ _^ (What are x, y and 

X ' 2 4 ' I z equal to ? 

and 1 = -IT- f 

y « 6 ' 

(Subtract immediately the third Equation from the se- 
cond, and add the result to the third equation, by which 
means you obtain an equation in z only.) 

* This and the fallowing problem may be omitted by very youngs 
pupils. 
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37) If-1 -|-l=fl, 
-!- + l = *. 

and 1 =» c. 



I What are x^y^Zy eqaal to 1 



What are a;, y, z, 
ti, equal to? 



38) l^^x^^y + ^x^H^ 4, 

a?-j- y4- 24-11 = 10, 

4x4-3y4-2z--« = 30, 

and 7a;+5y-j-3«--«=: 50, 

(Subtract the first Ek|uatioQ successiFely from the 2d, 
3d, and 4th Equations, to get rid of the u.) 



39) If x-f- y 
162+ 8y 



What must 

^f y, 2, w, 
be equal to? 



2-1- tt= 1, 

81x-f 27y+ 92-4-3«=a. 36,' 

and 356z4-64y4-16^4'^*< = l^^ 

(Multiply the first Equation in order by 2, 3, 4, and sub- 
tract the products respectively from the 2d, 3d, and 4th 
Equation to expel the ti.) 



40) If 4 a; + 3 y = 43, 

2x-- «=17, 

X -f 2 II = 9, 

and 3 M -f- 2 sar 6, 



What must x, y, 2, ti, be equal 
to? 



6. Quadratic Equations. 
Formula. If x^ -|- a 2 = 6 



a 



then x = — — ±y^6 + ^o! 

1 ) If 4 x^ = 144, what is x equal to ? 

2) If — c= 20^, what is x equal to ? 



s 
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3 

4 
5 
6 

8 

9 

10 

U 
12 

13 

14 



15 
16 
17 

18 

19 

20 

21 
22 
23 



If 2^ x3 = 40, what is x equal to ? 

If 2^ -f- ^ ^ ^= ^7> ^^** *''® ^^^ ^^^ values of 2 ! 
If x2 — 6 X = 72, what are the two values of x ? 
If x^ — 14 X s= — 45, what are the two values of x T 
If x2 — 7 a? = — 3J, what are the two values of x ? 
If x2 — 5f X = 18, what are the two values of x t 
If x^ -j- 9J X = 54, what are the two values of x ? 
If x^ -j- I ^ = "^^j yf\i^i are the two values of x ? 

If x^ -f" ^i *= "^^Jj ^^** *'® ***® ^'^^ values of a: ? 
If x^ — J- 2; = A, what are the two values of x ? 
If x^ — ^ x= 0, what are the two values of x ? 

If x2 -|- i^y. :^ 6^ X, what are the two values of a? ? 
Bring 6^ x on the lefl side, and -^^ on the right side 
of the equation.) 

If x^ — 1^ =s 1^ X, what are the two values of x ? 

If 40 — 3 X s= x^, what are the two values of x t 

If 3 a:^ — 2 X = 65, what are the two vahies of x ? 
Divide first the whole question by 3.) 

If 15 x2 —622 X = — 638, what are the two values 
Divide first the whole equation by 15.) of x 7 

If J x2 — ^ X = 41 J, what are the two values of x ? 
Divide first the whole equation by ^.) 

If 9^ x^ — 90 J X = — 195, what are the two values 
Divide first the whole equation by 9^.) of a; ? 

If 2 x2 — 120 = 14 X, what are the two values of x ? 

If 252 = 3 a?2 + X, what are the two values of x ? 

If — 12 -j- 16 X = 4 r'^, what are the two values 

of X? 
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24) If — 1|. -f- 5^ z = 4 x^y what are the two values 

of xt 



26 
27 

28 
29 

30 

31 

32 

33 

34 

35 

36 

37 

38 
39 

40 



If 196 -f~ 7 X = 5 2^, what are the two values of x t 

Ifj- — 6x = 8a:2, what are the two values of a? ? 

If 4 z — 3 x^ = ^, what are the two values of x ? 

If 96 — 4 X = 2 x^, what are the two values of x ? 

If 3 x^ -|- or =: 7, find the two approximate values of 

x as far as three decimals. 

If 2 or^ — X = 5, find the two approximate values 

of X as far as four decimals. 

If 3 x^ -|- X = 7, find the approximate values of x as 

far as three decimals. 

If 4 x2 — 5 X = 14, find the approximate values of x- 

to four decimals. 

If 3 x9 — 6 X = — 30, are the two values of x real 

or imaginary ? 

If 2 x^ — 4 X = — 25, are the two values of x real 

or imaginary ? 



If 



x-}-60 3x + 5l 



, what are the two values of x ? 



40 27 
If wr A = 13, what are the two values of x ? 

X — 5 ' X 

T. 8 a; ^ 20 , ^ , ^ • 

If — r— r — 6 = s — , what are the two values of x ? 
X -j- 2 3 X ' 



If 



48 



165 



— 5, what are the values of x ? 



x-|-3 x+16 

\{ ad T — a e x^ sssib c X — b d, what are the two 

values of « ? 



If 



a3x9 



2gx P 



/« 5 

8» 



^, what are the two values 
S ofx? 
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SECTION IX. 

PROBLEMS FOR SIMPLE EQUATIONS WITH ONE 

UNKNOWN QUANTITY. 

A, Comparison of the Unknown Quantity with one 

or more known ones, 

a PROBLEMS IN WHICH THE UNKNOWN qUANTITT IS 
DETERMINED BT A MUL.TIPL1E. 

[The problems belonging to this section are so arranged, 
that the pupils may also solve the'm in their heads by a 
simple process of reasoning.] 

1) If I had $100 more than I have, I should be able 
to pay all my debts ? How much money db I need ? 

2) Three times as much money as I have would amount 
to $24. How much money have I ? 

3) Two gentlemen arrived late in the evening at an 
Inn. To obtain a room, one offered to pay double, and 
the other 3 times the ordinary price. Both together paid 
$5. What was the ordinary price of a room ? 

4) If I had twice as much money as I have, and again 
five times as much, I should have $ 14. How much money 
have I ? 

5) If my father would give me 3 times as much money 
as I have, and my mother 4 times as much, I should have 
$24. How much money have I ? 

6) Two gentlemen saw a sum of money lying on the 
table. The first said, '' I have 3 times as much money as 
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there is on that table." " Well," replied the other, " I 
have ten times as much ;" both together had $65. How 
moch money was there on the table ? 

7) A merchant employed a certain capital in trade, and 
by prudent management cleared every year a sum equal 
to that capital. At the end of the 3d year his capital 
amounted to $8,000. What was his first capital ? 

8) I had once $40, from which I spent a certain sum ; 
but retained 3 times as much as I spent. How much did 
I spend ? And how much did I retain ? 

9) A and B were talking of a certain sum of money *. 
A said, '' I have 3 times as much ;" upon which £ replied; 
*' Well, then, I have exactly 4 times as much as you ;" 
both together had $750. What sum were they talking of? 

10) A complained he owed as much again as he was 
worth ; £ avowed he owed 3 times as much as A ; where- 
upon C remarked that his debt was 5 times as large as 
B's. All three together owed $30,000. How much 
money was A worth , and how much did each one owe ? 

11) A, £, C, were talking of their ages. A said, I 
am twice as old as B ; B said, I am twice as old as C ; 
together they were 160 years old. What is C's age? 
And what are the ages of A and B f 

12) Two, Three, Four, and Five times my money, to- 
gether with the money I have, amount to $45,000. How 
much money have I ? 



h. PROBLEMS IN WHICH THE VNKNOWW QUANTITY IS 
DETERMINED BT ITS PARTS. 

1) Half of a certain number is 50. What is the num- 
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ber ? What would be the n amber if ^ of it amounted 
to 50? 

^) Two fifths of a certain number amount to 10. What 
18 the number 1 Nine thousand dollars are three fourths 
of my fortune. What is my whole fortune ? 

3) If one half and one fourth be taken from a certain 
number, 15 remain, what is the number? 

4) A Draper had a piece of cloth from which he sold 
the fourth and third part, and had still 20 yards left. How 
many yards did the whole piece contain? 

5) How much money have I in my pocket, if the fourth 
and fifth part of it amount together to 9 dollars. 

6) A gamester lost in the first game ^, in the 2d ^, and 
in the 3d ^ of all the money he had with him. Upon 
counting he finds he has but $13 left. How much 
money had he at first ? 

7) Two gentlemen wished to buy a horse. Upon 
counting their money they found that one had but j- and 
the other only ^ of the whole money that was asked for 
him, and yet they had together $32. What was the price 
of the horse ? 

8) A servant was to receive $30 a year, and a suit of 
clothes ; but his master dismissing him at the end of 4 
months (^ year) gave him nothing but a suit of clothes. 
What must have been the value of this suit to be a proper 
compensation for four months' service ? * 

9) I put a certain sum of money in my pocket ; half 
of it I paid for sugar, ^ for coffee, y^ for rice, ^ for tea, 
and the remaining $7^ T spent for cigars. How much 
money did I put in my pocket ? 

* One third of the value of the suit, added to one third of 30 dol- 
lars must be the value of the whole suit. 
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10) An officer giving an account of an engagement he 
had with the enemy, reported that half the men he com- 
manded were taken prisoners, ^ were killed, | severely, 
wounded ; and that in consequence of this he had but 
3 men left for service. How many men had he before the 
engagement ? 

11) A gentleman was asked how old he was, upon 
which he answered, ^ of my age I passed in childhood, ^ 
in my youth, ^ m my manhood, and it is now 14 years 
that I call myself an old man. How old was he 1 

12) Were I to spend ^, ^, and ^ of the money I have, 
I should want $8. How much money have 1 1 

13) A watchman being asked the hour of the night, an- 
swered, ^, ^, and I of it is just one hour more than the 
present time. What o'clock was it ? 

14) A gamester lost in the first game ^, and in the 2d 
y\f of the money he had with him ; but in the 3d game 
won ^ of it back. Upon counting his money, he found 
he had won $3. How much money had he at first ? 

15) A gambler bet with three different persons ; with 
the first ^, with the 2d ^, and with the 3d ^ of his whole 
fortune. After having lost the two first bets and won the 
third he finds himself $11,000 poorer than at first. 
What was his fortune ? 

16) I had once a certain sum of money, of which I 
spent i, -I, and ^; but received again f of it. Upon 
counting I had $3 more than at first. How much money 
had I at first ? 

17) A merchant being asked how many hogsheads of 
wine he had in his store, answered ; last Monday I sold j- 
of them, last Tuesday half of the remainder, and last 



M BZERG18BS IN ALGBBBA. 

Wedoesday j- of what was left ; but ha?ipg today received 
a fresh supply of |- as many hogsheads as I had at first, I 
have at this moment but 105 hhds. less than I had at the 
beginning. How many hogsheads had he at first ? 

18) A father divided a number of apples among his three 
children. To the first and oldest he gave ^ of all he had ; 
to the second he gave ^ of the remainder, and to the third ^ 
of what he had still left. By dividing them in this manner 
he had but 16 lefl to himself. How many had he at first ? 



e. PROBLEMS Iir WHICH THS UJI KNOWN qUAlfTITY IS 
DETERMINED BY BOTH ITS MULTIPIiBS AND PARTS. 

1) A and B have to pay a bill. A can only pay ^ of 
ity B has twice as much money as the amount of the bill. 
When the bill was paid they had together j{^40 lefl. What 
was the amount of the bill, and how much money had 
each ? 

2) A gentleman having received 7 times as much 
money as he already had, was still obliged to lay out -^ of 
the whole to pay his debts ; after which he had but $128 
leil. How much money had he at first ? 

3) I multiply a certain number by 4 and divided the 
product by 3, upon which I obtain 32. What is the 
number 1 

4) A gentleman put out his capital at 5 per cent interest, 
and at the end of 1 year received back $2,100 capital and 
interest. What was his capital 1 

[Remark. 5 per cent ==: -^^ of the whole capital, con- 
sequently he receives back |^ of his capital.] 

5) What is the amount of a capital which at 5 per cent 
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simple interest, yields in three years 91725 capital and in- 
terest ? (He will receive §^ of his capital, or }^ x.) 

6) What is the amount of a capital which at 4 per cent 
simple interest, yields in 4 years $2,000 capital and in- 
terest ? 

7) What is the amount of a capital which with 6 per 
cent simple interest, increases in 5 years to $1,300 T 

8) Three shepherds, A, B, and C, upon counting their 
sheep, find that B, has 3 times as many as A ; but that 
C has only I as many as B. They have in all 19 sheep. 
How many had each ? 

9) A merchant finds, by a fortunate speculation with 
his capital he has gained 15 per cent, and that by this 
means it has increased to $15,571 . What was his capital ? 

10) The tent of an estate is this year by 8 per cent 
greater than it was the last year. This year's rent if 
$1,890. What was the rent of last year ? 



d. PROBLEMS IN WHICH THE UNKNOWN QUANTITY IS 
UETCRMINEO BY COMPARISON TO ITSELP. 

1) Ten times as many dollars as I have, amount to the 
same as 10 dollars added to my money. How many dol« 
lars have I ? 

2) What number multiplied by 19 gives the same pro- 
duct as 6 added to it ? 

3) A has twice as much money as B ; moreover it is 
known that A has $12 more than B. How much money 
has B ? And how much had A ? 

4) If I had 3 times as much money as I have, I should 
have ^18 more than I now have. How much money 
have 1 1 
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5) A gentleman puts out his money at two different 
places. At one place he puts ^, and at the other j^. It is 
known that at the first place he has $1,000 more than at 
the second. What is the whole amount of his money ? 

6) Since ^ of my money is employed in trade, I can 
only invest -^ of it in bank stock ; because I wish to have 
$2,000 more in trade than in bank stock. What is the 
whole amount of my money ? 

7) i of my money exceeds ^ of it by $4,500. What 
is the amount of money ? 

8) The difference between j- and ^ of a man's fortune 
is $6,000. What is his fortune ? 

9) A gentleman is 20 years older than his son ; his son 
is f as old as his father. How old is each ? 

10) B's fortune is only f of A; the difference between 
their fortunes is $1,200. How much has each? 

11) From a basket of apples I gave a number of chil- 
dren 4 apiece ; but finding that in this way I had 44 
apples left, I took them all back and gave them 6 apples 
apiece, upon which I had but 12 left. How many chil- 
dren were there, and how many apples had I at first ? 

12) A mechanic had a number of workmen, among 
whom he wished to distribute a certain sum of money. 
Giving them 9 pence apiece he would have 25. 8d. sterling 
lefl, but if he wished to give them 11 pence apiece, he 
would lack 25. 9d, How many workmen had he; and what 
was the sum of money he wished to divide among them ? 

13) A person wishing to buy some sugar, found that if 
he gave but 7d. per lb. he would have lOd. lefl, but if he 
gave Sd. per lb. he would lack 25. 6d, How many lbs. of 
sugar did he buy ? 
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14) A gentleman came into a store and demanded of 
a certain commodity. The merchant told him, that at 
that moment he had not the precise article the gentleman 
called for ; but two other sorts, of which the one was only 
I and the other | of the price the gentleman named ; and 
that these sorts differed from each other $10 per cwt. 
What is the price per cwt. of the article the gentleman 
called for ; and what is the price per cwt. of each sort 
the merchant had in his store 1 

15) A person wishing to buy a house^ draws a certain 
sum from each of his debtors. If each pays him $250 
he still lacks $2,000 ; but if each pays him $340 he has 
$880 more than he needs. What is the price of the 
house? How many debtors has he? And how much 
must he exact from each ? 

16) A person having received $20^ went into a store to 
buy himself some broadcloth for a cloak. The store 
keeper showed him two different kinds. If he bought of 
the first, which was $3 a yard, he would have as many 
dollars lefl as he would lack if he had wished to buy of 
the 2d, which was $5 a yard. How many yards did he 
wish to buy I 



f. PROMISCUaUS PROBLEMS BELONGING TO fl, b, C, WITH 
SEVERAL ADDITIONAL CONDITIONS. 

1) After a certain part of a commodity which weighed 
40 lbs. was sold ; there remained 8 lbs. more than were 
sold. How many pounds were sold ? 

2) I once had $42, of which I gave away a certain sum, 
and there remained still 3 times as much as I had given 
away. How much did I give away ? 

9 
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3) A schoolmaster was asked how many boys he had 
in his school. He answered that he had not yet 50 ; for 
if he had as many again, ^, ^, and ^ as many as he actu- 
ally had, and yet 12 more, he would have but 49. How 
many scholars had he ? 

4) A young man being asked his age, answered, that 
if ^, f , f , f , and f of his age, and 9 years more were 
added to his age, he would be 100 years old. How old 
was he ? 

5) A farmer's crop surpassed by 7 bushels the amount 
he had sown. After selling half of his whole crop, he 
had 306 bushels lefl. How many bushels had he sown ? 

6) A traveller inquired how far he had to go to the next 
town ; but as he addressed himself to a young Algebraist, 
received the following answer. If you add } and f of the 
number of miles you have yet to walk to that number 
itself, and yet ^ mile more, the answer will be 5 miles. 
How far was he from the next town ? 

7) How much money did you win ? asked one gambler 
of another. Very little indeed, answered he ; for I ought 
to have won 3 times, ^, ^, and ^ as much, and $1 more, in 
order to be able to pay the $100 which I owe you. How 
much did he win ? 

8) If I had 3J as much money as I actually have, I 
should have $375 more than I possess. How much money 
have I ? 

9) You are very saving, said one journeyman to another. 
You must by this time have laid up $400. O, no! an- 
swered the 2d, I am very far fcpm it, for I need ^, §, f , f , 
f , and T%r as much as I actually have, and yet $13, to have 
that sum, ($400.) How much money had he laid up? 
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10) Three persons, A, B, G, take a journey. A and 
B spent together $70 ; A and C $80 ; but B and C $90. 
What did each one spend ? 

11) If I had $25 more than I have, 1 should have as 
much more than $50 as I have now less than that sum. 
How much money have I ? 

12) A countryman carrying eggs to market was asked 
how many there were. If I had as many again as I have, 
and yet ^ and f as many, I should have as many above 50 
as I have now less than 50. How many eggs had he ? 



B. Dividing a known quantity into one or more 

unknown parts, 

(I. PROBJLE&fS IN WHICH THE PARTS ARB IMMIDIATBLY 
DEDUCED FROM THE WHOLE QUANTITT. 

1) A sum of $2,500 is to be divided between two 
brothers in such a manner that the one is to receive as 
often $4 as the other receives $1. How much does each 
receive ? 

2) A legacy of $150 is to be divided between two per- 
sons in such a way that one is to receive as many tithes 
$9 as the other $1^ How many dollars does each receive ? 

3) $24 are tq be divided among 3 persons. A, B, C, so 
that A receives as many time§ $2 as B receives $3, and 
C $4. What is the share of each 1 

4) Two gentlemen living 340 miles apart, are setting 
out on the same day to meet each other. One is travelling 
at the rate of S miles an hour, and the other at the rate 
of 9 miles. In how many days (or hours) will they meet ? 
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5) Two persons enter into partnership. One puts in 
•5,000, and the other $9,000 ; they gain $700. In what 
manner are they to share this gain ? 

6) A gentleman dies and bequeaths to his servants a 
sum of $3,000 which they are to share according to their 
wages. The steward had $100 a year, the valet de 
chambre had $80, the cook $40, and each of the four 
lackeys had $20 a year. What is the share of each ? 

7) A gentleman hires a number of laborers. To one 
half of them he paid Is. Sd. apiece ; but to the other half 
only Is, apiece ; to the whole he paid 1 guinea, (2l5.) 
How many laborers did he Iiire ? 

8) An equal number of men, women, and boys are en- 
gaged in a work. Each man receives $ 1 per day, each 
woman 50 cents, and each boy 25 cents. Their daily 
wages amount to $15,75. How many were there of 
each kind ? 

9) A mason, 12 journeymen, and 4 assistants, receive 
together $72 wages for a certain time. The mason re- 
ceives $1 daily, each journeyman ^ dollar, and each as- 
sistant ^ dollar. How many days must they have worked 
for this money 1 

10) A, B, C, are to build 72 rods of fence, A can 
build 3 rods a day, B can build 4 rods, and C 5. How 
many days will they need to finish the whole fence ? 

11) Two masons, A and B, are to build a wall of 3,800 
cubic feet. A, builds 30 cubic feet daily, B finishes 100 
cubic feet in 3 days. If they continue to work in this 
manner until the whole wall is finished, for how many cu- 
bic feet must each mason be paid ? 

12) The garrison of a town consists of an equal num- 
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ber of infantry and cavalry. Each horse soldier receives 
$5 a month, and each foot soldier $3. The whole monthly 
pay of the garrison amounts to $9,920. What is the 
whole number of soldiers in the garrison ? And how many 
are there of each kind ? 



b. PROBLEMS IN WHICH THE PARTS OF THE UNKNOWN 
QUANTITY ARE DEPENDING UPON ONE ANOTHER. 

1) Two capitalists calculate their fortunes, and it ap- 
pears that one is twice as rich as the other, and that to- 
gether they possess $5,400. What is the capital of each ? 

2) The sum of $2,500 is to be divided between two 
brothers so that one receives 4 times as many dollars as the 
other. How much does each receive ? 

3) A person has $2,640, among which are 4 j- times as 
many notes as specie. How much has he of each sort? 

4) Divide the number 837 into two such parts, that the 
one may be contained in the other 4|- times. What are 
these parts? 

5) A merchant freighted a vessel of 260 tons, with 
sugar, and coffee, and tea. He put twice as much coffee 
on board as tea, and 3^ times as much sugar as coffee. 
How many tons did she carry of each commodity ? 

6) In a company of 266 persons, consisting of officers, 
merchants, and students, there were 4 times as many 
merchants and twice as many officers as students. How 
many were there of each class ? 

7) A fortress has a garrison of 2,600 men ; among 

whom there are 9 times as many foot soldiers, and 3 times 

9* 
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u OMUij aitfllerj aoldien u cavalry. How maay aie 
there of each coqw ? 

8) All nnj joamejings taken together, says a traveller, 
amooDt to 3,040 miles ; of which I have travelled 3^ times 
as much by water as on horseback, and 2^ times as mach 
on (ooi as by water. How many miles did this man travel 
by each of these three ways ? 

9) Divide the number 237 into two such parts that the 
one shall be contained in the other 4^ times. Which are 
the two parts ? 

10) Four persons, A, B, C, D, are to share $100 in 
such a manner that C shall receive twice as much as D ; 
B twice as much as C ; and A twrce as much as B. What 
IS the share of A 1 And what are the shares of B, C, D ? 

11) $280 are to be divided among three brothers in 
such a way, that each elder brother shall receive double 
what his next younger brother receives. How much does 
each receive 7 

12) Four persons, A, B, C, and D, are to share $100 
in such a manner, that B is to receive double of A's share, 
C double of B's share, and D double of C's share. What 
is A's share ? And what are the shares of B, C, and D ? 

13) Four soldiers, A, B, C, D, shared a prize of 165 
guineas. B received twice as much as A ; C three times 
as much as B ; and D 4 times as much as C. How much 
did each receive ? 

14) A father dies and leaves a clear fortune of $4,800, 
which his four sons, A, B, C, and D, are to share in the 
following manner ; A (who is the youngest) is to receive 
as much as his three brothers, B, C, and D, taken together ; 
B, (who is the next oldest) is to receive as much as C and 
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D taken together, but C and D are each to receive an 
equal sum. What is the share of each ? 

15) Divide $1,177 among A, B, C, in the following 
manner : B shall receive only ^ of what A receives, and C 
only ^ of the share of B. What is the share of each ? 

16) Four persons, A, B, C, and D, are to share $4,200 
in such a manner that B shall receive only ^ of A's share, 
C only ^ of B's, and D only j of C's share. What is the 
share of each ? 

(What has this problem in common with problem 12?) 

17) A father leaves to his three sons, A, B, C, a fortune 
of $4,570, which according to his will they are to share in 
the following manner : B is to receive double of A's share ; 
but C only | of B's. What is the share of A ? And 
what are the shares of B and C. 

18) Three traders. A, B, and C, are to share $360 
profits. According to the stock each put in trade. Now 
it is known that A has put in as much as B and C to- 
gether ; and that B has put in just twice as much as C. 
What is each one's share of the profit ? 

19) Four poor personSj^ A, B, C, D, are to share $560 in 
proportion to their ages. It is known that D is as okl as 
A', B, and C, taken together, B as old as C and D, and that 
C and D are of the same age. What is the share of each ? 

20) $2,400 are to be divided among 5 persons, A, B, 
C, D, and E, in the following manner : E is to receive as 
much as A, B, C, and D taken together; D is to receive 
as much as A, B, and C taken together ; C is to receive 
as much as B and C taken together ; and B exactly twice 
as much as A. What is the share of A ? And what are 
the shares of B, C, D, and E ? 
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e. PROBLEMS BELONGING UNDER THE HEAD OF Q AND 6, 
BUT WITH ONE OR MORK ADDITIONAL CONDITIONS. 

1) Two friends, A and B, possessed together $91) ; A 
has $ 1 more than B. How many dollars had each ? 

2) Two gentlemen, A and B, had together a fortune of 
$54,000 ; but A has $5,000 less than B. How many dol- 
lars had each ? 

3) At an election two candidates presented themselves 
for office. The one that was elected had a majority of 
35 votes. The number of votes cast amounted to 250. 
How many votes had each ? 

4) Two traders, A and B, made a joint stock of $100. 
A put in 8^ more than B. How many dollars did each of 
them put in 1 

5) Of two numbers one is by 16 greater than the other. 
Their sum is 96. What are the two numbers ? 

6) 100 dollars are to be divided between two poor fam- 
ilies ; the most needful is to receive $4 more than double 
of the other. How much is each to receive ? 

7) Two brothers are to share an inheritance of $1,000. 
Since the oldest brother is already able to provide for him- 
self, the younger is to receive $40 more than three times 
the share of the other. What is the share of each ? 

8) Two traders, after leaving off business, are to divide 
their profits of $1,200 in such a manner, that the one is 
only to receive $50 more than half the other's share. How 
much does each receive ? 

9) Father and son are together 100 years old. If the 
son were 15 years older than he actually is, then he would 
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be exactly f as old as the father. What is the age of 
each? 

10) Two gentlemen shared an inheritance in such a 
manner, that the one lacked but $80 in order to have re- 
ceived double of what the other did. What was the share 
of each ? 

11) Two butchers bought an ox weighing 360 lbs. 
They agree to divide him in such a way that the share of 
the one shall be | of the other, lacking 90 lbs. How many 
lbs. did each receive ? 

12) 100 lbs. of coffee are to be divided among three 

families in such a manner that the 2d shall receive 4 lbs. 

« 

and the 3d 5 lbs. more than the first. How many lbs. . 
does each family receive ? 

13) $100 are to be divided among A, B, and C, in such 
a manner that A shall receive $18 more than B ; but C 
$18 less than B. How much does each receive? 

14) A father leaves three sons and a clear fortune of 
$1,600. According to his will, the oldest of them is to 
receive $100 more than the 2d, and the second $200 more 
than the youngest. What is the share of each ? 

)5) A widow, according to the will of her deceased 
husband, shall divide $7,500 with her two sons and three 
daughters, so that each son shall receive twice as much 
as each daughter ; she herself however is to receive $50 
more than all her children taken together. What was her 
share ? And how much did each son and each daughter 
receive ? 

16) A company of 90 persons consists of men, women, 
and children. The men are 4 in number more than the 
women; the children 10 more than the adults. How 
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many men, women, and children are there in the com- 
pany ? 

17) A forest of 8,000 square feet is to be divided among 
three farmers, A, D, C, that B may receive 276 square 
feet less than A; but C 1,112 square feet more than B. 
How many square feet will each receive ? 

. 18) A father gives to his five sons $1,000 which they 
are to divide according to their ages, so that each elder 
son shall receive $20 more than his next younger brother. 
What is the share of the youngest ? 

19) A certain sum of money is to be divided among 
three persons, A, B, C, as follows : A shall receive $3,000 
more than one half of it, B $1,000 less than the third 
part, and C is to receive $800 more than the 4th part of the 
whole sum. What is the sum to be divided ? And what 
is each one's share ? 

20) A dying man bequeaths in his will half of his prop- 
erty to his wife, one sixth to each of his two sons, the 12th 
part to his servant, and the remaining $600 to the poor. 
What was the amount of the property bequeathed ? 



d. PROBLEMS CONTAINIJfO THE PROGRESSIVE DIVISION OF. A 

KNOWN QtJANTITY. 

1) Divide $38 into 4 parts, and in such a manner that 
each following part shall be by $ 1 greater than the next 
preceding. What are the four parts ? 

2) Divide $36 into six parts, and in such a manner that 
each preceding part shall be by $1 smaller than the next 
following. What is the first part ? 

3) A father gives to his five children $ 1 ,000, which 
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they are to share according to their ages, and in such a 
manner that each elder brother is to receive $20 more 
than his next younger one. What is the share of each ? 

4) A gentleman, fond of cider, receives a present of 14 
bottles, on condition that he should finish them in a fort- 
night, and that on each following day he would drink ^ of 
a bottle more than on the preceding day. How much 
must he drink the first day ? And how much on each 
following day ? 

5) A debt of $300 is to be paid in three different in- 
stalments, so that the amount of each following instalment 
shall be only one half of the preceding one. What is the 
amount of the first instalment ? 

6) A spendthrift wishes to treat his friends a whole week 
(seven days) in succession, and in such a manner that 
on each following day the entertainment is to cost 3 times 
the amount of the preceding, and yet he does not wish to 
spend more than $2, 186 for that purpose. What must his 
first entertainment cost him ? 

7) A merchant by a fortunate speculation doubled annu- 
ally his floating capital, and found that at the end of the 
5th year it had increased to $96,000. What was the 
amount of his capital at the beginning of the first year ? 

8) A trader increased his stock annually by $50, and 
found that at the end of the 10th year he had just doubled 
it. W^hat was the amount of his stock at the beginning 
of the first year ? 

9) A merchant managed his business so well, that at 
the end of the first year he had increased his stock by j. 
its amount. At the end of the 2d year he had increased 
this accumulated stock again by ^ its amount ; and at the 
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end of the 3d year this new stock again by ^ its amount. 
He had then just $10,000. What was his stock at the 
beginnings of the first year ? 

10) By how many dollars must I increase my capital of 
$1,200 annually, in order to double it in 5 years? 



e. DIVISION OF A GIYEir QUANTITY IN A GEOMETRICAL 

HATIO. 

1) A sum of $2,400 is to be divided between two per- 
sons, A and B, in such a manner that the share of A shall 
be to that of B as 3 to 5. What is the share of each ? 

2) Divide $420 in the ratio of 3 to 5. What are the 
two parts ? 

3) The sum of $1,200 is to be divided between two 
persons, A and B, in such a manner that A's share is to 
B's as 2 to 7. How much does each receive ? 

4) A field of 864 square roods is to be divided among 
three farmers, A, B, C, so that A's part shall be to B's as 
5 to 1 1 , and C may receive as much as A and B together. 
How many square roods does each receive ? 

5) On an approaching war, three towns. A, B, and C, are 
to furnish their complements of 594 men. Now the pop- 
ulation of A is to that of B as 3 is to 5 ; while the pop- 
ulation of B is to that of C as 8 to 7, How many men 
must each town furnish? 

6) Divide $1,170 among three persons, A, B, and C, 
in proportion to their ages. Now B is ^ older than A, 
and C twice as old as A. How much does each receive ? 

7) A bankrupt leaves $21^000 to be divided among four 
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creditors, A,BjC, and D, in proportion to their claiins. 
Now A's claim is to B's as 2 to 3 ; B's claim is to C's as 4 
to 5 ; and C's claim to D's as 6 to 7. How much then 
does each creditor receive ? 



C, Comparison and Determination of numbers by 

Addition and Subtraction^ 

a. PROBLKlfS IJT WHICH BY CONTIMUSD ADDITIOIT OR 
SUBTRACTIOn* ONE QDA.NTITT IS MADE Ei^UAL 

TO ANOTHER. 

1) Two persons, A and B, state their fortunes. A says 
I have $100. B says I have $200. How i^any times 
would it be necessary to add $1 to A's fortune to make it 
equal to B's ? 

2) Says A to B, I have (40 more than you-. How many 
times $5 must B receive to have as much as A ? 

3) Two laborers, A and B, have been working together 
a number of days. A, who has already earned $100, is 
now dismissed ; and B, who has earned but $70, is to re- 
main till he has earned the same sum, ($100.) B receives 
daily f of a dollar. How many days longer is he to work ? 

4) A man promises to walk 50 miles on condition that 
he was to walk but f of a mile in an hoar. How many 
hours would he need ? 

(Here the difference from to 50 is to be made up.) 

5) Two gamesters, A and B, began to play with dif- 
ferent sums of money. A began with $20, B had but ^ 
of that sum. A by continued losing brought his money 
down to what B had when they began to play. They 
played for 50 cents a game. How many games have they 

played ? 

10 
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6) How manj times miut I add f to ^ of 20 to make 
the stun eqaal to 20 ? 



b. PKOBLKMS IJr WHICH TWO QUAHTITIES ARK MADE EQUAI. 
TO OVK AJrOTHER BT ADDTITG OR SUBTRACTIITG 

FROM BOTH. 

1) Two farmers, A and B, were ploughing their fields. 
A had already finished 30 acres, B only 20. Now if B 
can plough 3 acres a day, and A only 2 acres, how many 
days mast they work before they shall have ploughed the 
same number of acres t 

2) A courier who had started from a certain place 10 
hours ago, is pursued by another from the same place, and 
by the same way. The first goes 4 miles an hour, and the 
other 9. How many hours will the second need to over- 
take the first 1 

3) At 1 o'clock the small hand of a clock points at 1, 
and the large hand at 12. The large hand goes twelve 
times faster than the small one, (passing over the space of 
00 minutes when the small hand passes over 5 minute par- 
titions.) Tn how many minutes will the large hand over- 
take the small hand ? 

4) A person puts out a capital of $1,000 at 4 per cent 
interest, and 5 years later, another capital of $1,800, at 6 
per cent. If he leaves these two capitals constantly at 
interest, in how many years will he have drawn the same 
interest from both ? 

5) A person puts out a capital of $5,500 at 4 per cent 
interest, and 4J years later another capital of $8,000 at 5 
per cent. If he leaves these two capitals constantly at 
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interest, in how many years will he have drawn the same 
interest from both ? 

6) I have two pocket books, A and B. A contains none 
but two dollar bills ; the other, B, contains nothing but 
three dollar bills. There is the same number of bills in 
both ; but to make their contents equal I must add $500 
to A, and $300 to B. How many bills are there in each 
pocket book ? And what amount of money ? 

7) A father has two sons, one of whom is 20, and the 
other 25 years of age. He himself is 60 years old. When 
will his two sons together be as old as he is ? 

8) Two families, A and B, bought together 110 lbs. of 
sugar. A took 60 lbs. and B the rest. A needs 3 lbs. a 
week, B only 2. In how many weeks will both families 
have the same number of lbs. left ? 

9) To fill a bason, a laborer was employed with a bucket 
holding 3 gallons of water, which he empties 20 times in 
an hour ; but the basin not filling fast enough, 8 hours 
later a second laborer is hired, with a bucket holding 4 
gallons, which he empties as many times an hour as the 
first laborer empties his. In how many hours from the 
time the second laborer began to work, will both laborers 
have emptied the same quantity of water ? 

10) A gentleman who is now 48 years old, asked his 
son who is only 10 years old. How long must we live to- 
gether, until I shall be only twice as old as you ? 

11) One of my acquaintances is now 40 years old, his 
son is 10 years. In how many years will this man, who 
is now just 4 times as old as his son, be only three times 
as old as he ? 

12) One of my acquaintances is now 30 years old ; his 
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joanger brother 20; that is, he is } as old as his brother. 
Id how many years will he only be f of his brother's 
age? 

13) Two basins, of which one contains already 20 and 
the other 36 cubic feet of water, shall be further filled. 
Now it is known that each basin receives 2 cubic feet of 
water in one minute. In how many minutes will the first 
basin have f as much water as the second ? 

14) Two persons, A and B, set down to play. A had 
$100 ; B $40. Both of them won an equal sum of money ; 
by which means A had just twice as much money as B. 
How much did each of them win ? 

15) In a company of 80 persons, there are 3 times as 
many gentlemen as ladies ; but the gentleman of the house 
assured them that he expected yet a number of other gen- 
tlemen with their ladies, after which there would be only 
twice as many gentlemen as ladies. How many gentle- 
men with their ladies did he expect ? 

16) A had 3 times as much money as B, but when 
each had received an addition of $12, A had only twice 
as much as B. How much had each ? 

17) A's fortune is f as large as B's. Each of them 
gained $2,000 ; after which A's money is ^ of B's. What 
was the fortune of each ? 

18) I think of two numbers. One is f of the other ; 
but by subtracting 75 from each, the remainder of the 
larger is twice as great as the remainder of the smaller. 
What two numbers are those ? 
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C PROBLEMS IN WHICH TWO QUANTITIES ARE MADE EQUAL 
TO ONE ANOTHER, BY TAKING FROM THE ONE 
AND ADDING TO THE OTHER. 

1) Two boys, A and B, played with nuts. A had 7 
nuts, B had 3. How many nuts must A give to B, in order 
that both shall have the same number ? 

2) Two boys, A and fi, played with apples. A had 100, 
B 50. How many times must A give B 5 apples to equal 
their number ? 

3) A and B play at billiards at $2 a game. A had $54, 
B $66. How many games must A win over B, in order 
to carry off as much money as B ? 

4) Two travellers, A and B, met on their journey. A 
had $300 with him, and B $500. A travels at the ex- 
pense of the public, and receives daily $5, of which he 
spends only $2, adding the remaining $3 to the $300. B 
travels on his own account, and spends $2 a day from the 
$500 he has with him. When they had finished their 
journey, A had twice as much money as B. How many 
days were they journeying together ? 

5) At the battle of Leipzig 200,000 Germans, Rus- 
sians and English opposed Napoleon's army, which was 
then composed only of 100,000 troops. During the en- 
gagement a number of Wirtembergians and Saxons, that 
were in Napoleon's army deserted his cause, and went 
over to the enemy ; by which means he had exactly 2f 
times his own number to contend with. How many Wir- 
tembergians and Saxons went over to the enemy ? 

6) A gentleman has in his draw 8 times as many crowns 
as sovereigns ; but after taking away 400 crowns and 
adding 40 sovereigns, he found he had but 5 times as 

10» 
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many crowns as sovereigns. How many had he of each 
sort? 

7) In a company there were, at first, 3 times as many 
gentlemen as ladies ; but afterwards, when 8 gentlemen 
with their wives had gone away the proportion was still 
more unequal, for there remained 5 times as many gen- 
tlemen as ladies. How many gentlemen, and how many 
ladies were there in the company ? 

8) Saltpetre and sulphur are mixed together in a mass 
of 80 lbs., and in such a manner that for every 7 lbs. of 
saltpetre there are 3 lbs. of sulphur, (56 lbs. of saltpetre 
and 24 lbs. of sulphur ;) how many lbs. of saltpetre must 
be added, and in its state be taken away from the sulphur, 
in order that the proportion of the mixture sh^li be as 11 
to 4, or which meaps the same, that there may be ^ as 
much saltpetre as sulphur ? 

9) A has 3 times as much money as B, but if A wins 
$15 from B, then A will have 4 times as much as B. How 
much money has each ? 



d PROBLEMS 19 WBICH ONE li^UAIfTITY 18 MADE EAVAI* TO 
ANOTHER BY ADDING OR SURTRACTIKfl'. 

1) The garrison of a fortress consists partly of infantry 
and partly of cavalry. Each horse soldier receives $8 a 
month, and each foot soldier ^5. Now if the monthly 
pay of the whole garrison amounts to ^1,800, how many 
horse, and how many foot soldiers are there in the fortress ? 

2) 20 persons, men and women, spent $21 at a tavern. 
The landlord told them that if each man was to pay him 
$1,25, and each woman, 75 cents, the whole would be 
paid. How many men, and how many women were there f 
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3) A mason, 12 journeyman, and 4 assistants, receive 
together $73 wages for a certain time. The mason re^ 
ceives $1 daily, each journeyman i dollar^ and each as* 
sistant 25 cents. How many days must they have worked 
for this money ? 

4) Twenty persons, masters and journeymen, spent 
93,75 at an ipn. The landlord told them that if each 
master would pay him ^ dollar, (25 cents,) and each jour- 
neyman a New England shilling, (^ of a dollar) he should 
be paid. How many masters, and how many journeymen 
were there at the tavern ? 

5) A gentleman wishes to have 44 pieces, quarter dol- 
lars, and 4 pences for $5. How many pieces must he get 
of each kind of coin ? 

6) A father upon his return from a journey, distributes 
a number of nuts among his eight children, giving each 
child that was older than fifteen years 30 nuts, and to each 
that was younger than fifleen only 20. Upon counting 
they found that those that were older than fifleen had to- 
gether received 90 nuts more than the others. How many 
children were there above, and how many under 15 years ? 

7) A capitalist has put out two different sums of money, 
amounting together to $1 ,000. One sum brings him 4 
per cent, and the other 5 per cent interest ; and yet he 
gets annually $4 more from the capital which is put out at 
4 per cent than from the other which is put out at 5 per 
cent. What is the amount of each capital ? 

8) A master engaged a journeyman on the following 
conditions. For each day the journeyman is to work for 
him, he is to receive 75 cents ; but for each day the jour- 
neyman should work for some other person, he is to pay 
him (the master) US cents lor his board. At the end of 
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24 days they reckon with each other and find that they are 
just even. How many days did the journeyman work for 
his roaster, and how many days did he work for other per- 
sons? 

9) 27 persons, men and women, received a certain sum 
of money ; the men 70 cents apiece, and the women only 
20 cents apiece ; and yet the women received together as 
much as the men. How many men and women were 
there ? 

10) The sum of two numbers is 50 ; but when the 
greater is multiplied by 6, and the smaller by 5, the sum of 
the two products is 276. What are the two numbers ? 

11) The sum of two numbers is 36; but when the 
greater is multiplied by 4, and the smaller by 3, the differ- 
ence between the two products is 32. What are the two 
numbers ? 

12) The sum of two numbers is 40; but when the 
greater is multiplied by 3, and the smaller by 5, the pro- 
ducts are equal to one another. What two numbers are 
those ? 



D. Promiscuous Problems for the Exercise of the 

hearner. 

[In the. following problems no regularity has been pre- 
served, in order to prevent the pupil from forming me- 
chanical habits.] 

1 ) On the first of January, 1796, a gentleman was asked 
his age. At the beginning of the 19th century, said he, 
I shall have lived a half a century. How old was he ? 
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2) A thought his friend B was 50 years old. B told 
him that if he (B) had died 7 years ago, he would have 
died 50 years of age. How old was B ? 

3) A gentleman dies, and according to his will leaves 
half of his property to his widow, ^ to his son, and the re- 
maining $1,000 to the poor. What was his property ? 

4) I have two bags of money. In the one I have J, 
and in the other | of my property. How much have I in 
each bag ? 

5) A company consists half of lawyers, ^ of physicians, 
and 15 ladies. How many lawyers and physicians were 
there in the company ? 

6) A merchant sent his clerk travelling, and provided 
him with so much money that ^ of it exceeded ^ by $100. 
How much money did he give him for his journey ? 

7) A gamester, after having lost -J and ^ of his money, 
had yet $14 left. How much money had he at first ? 

8) A shepherd drove himself ^ of his flock to pasture, 
^ of them were driven by his son, ^ by his daughter, and 
40 remained in the stable. How many had he ? 

9) The foot of a column is 5^ fee\ high, the wooden 
shaft is ^, the entablature ^, and the gilded frame work 
^ of the whole height of the column. What is the height of 
the whole column ? 

10) Two gentlemen, A and B, set out at the same time 
from two different places to meet each other. A makes 
8 miles an hour, and B 5. The distance between the 
two places 260 miles. In how many hours will they meet ? 
And what part of the whole distance will each one have 
trayelled ? 

11) Two gentlemen, A and B, set out at the same time 
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to meet each other. A travels 8 miles an hour, and B 5. 
When they met, A had travelled 24 miles more than B. 
What was the original distance between A and B ? And 
how far has each of them come ? 

12) A shopkeeper has a piece of cloth. After selling 
y, ^, and ^, of it he has yet 9 yards left. How many yards 
were there in the whole piece ? 

13) A clerk was 6 years in the same house. In the 
first 3 years he spent only $300 a year, but in each fol- 
lowing year $100 more than in the preceding year ; and 
yet at the end of the 6th year he had salved $2,400. 
What was his salary ? 

14) A merchant paid a debt by selling to his creditor 
2 cwt. of a certain commodity. As there was a difference 
in the quality, the creditor took 1 cwt. for ^ the debt, and 
the other for f of it. But the value of the commodity 
amounting now to more than the debt, the merchant re- 
ceived ^8i back. What was the amount of the debt ? 

15) Two couriers that are 360 miles apart, are setting 
out in opposite directions. One travels at the rate of 5 
miles and the other at the rate of 3 miles an hour. In 
how many hours will they meet ? 

16) A gentleman spent yV of his fortune in Holland, 
^ in France, ^ in England, and ^ in Italy. He has now 
but $975 lefl. How much money had he at first ? 

17) Four soldiers, an officer, a noncommissioned offi- 
cer, a corporal, and a private took a chest of money from 
the enemy. The officer took j-, the noncommissioned of- 
ficer •^, the corporal ^, and the private ^ of the contents, 
and the rest, consisting of j(930, was delivered up to the 
regiment. What was the whole contents of the chest ] 
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18) A company consisted f of gentlemen, ^ ladies, ^ 
boys, and 12 girls. What was the number of the whole 
company ? And how many gentlemen, ladies, boys, and 
girls were there ? 

19) Two persons, A and B, enter into partnership. A 
puts in $10,000, B $12,000. B's share of the gain is 
$800 greater than A's. What is A's share ? And what 
the whole gain ? 

20) A father has 6 sons, of whom each is 4 years older 
than his next younger brother, and the oldest is 3 times as 
old as the youngest. How old is the youngest son ? 

21) A boy was asked how many apples he had in his 
basket. He answered, if I had as many again, ^, ^, and 
^ as many as I actually have, and yet 2 more, I should 
have 150. How many apples had he ? 

22) A and B played at bUliards. A had $42, B $24. 
After a match, A was in possession of 5 times as much 
money as B. How much did A win ? 

23) A gentleman did not wish to tell his age ; but 
his sister said that her brother and she were together 76 
years old, and that she was 2 years older than her brother. 
What was the gentleman's age ? 

24) A person has two silver watches ; one cost only ^ 
as much as the other ; but was on that account $3 cheaper. 
What is the price of each ? 

25) The same gentleman (see problem 24) takes his 
two silver watches in order to exchange them for a gold 
one. The watchmaker told him that he would take one 
of the silver watches for |, and the other for f of the 
price of the gold watch ; and that therefore he roust give 
him $6J to boot. What is the price of the gold watch ? 
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26) How much money have you got ? says A to B. If 
I had twice as much, answered B, and ^ as much lacking 
$6, I should have $50. How much money has B ? 

27) A cook receives from his master $11,25, for which 
he was to buy the same number of chickens, ducks, and 
geese. Each chicken costs 25 cents, (J- dollar,) each 
duck S7j- cents, (f dollar,) and each goose 50 cents, (or ^ 
dollar.) How many did he buy of each kind ? 

28) A gentleman said that ^ of his books were printed 
in Latin, ^ were German, and the remaining 30 were 
French books. How many books had he ? 

29) A farmer asked another to give him half of his 100 
geese. In order to have 100 geese, answered the other, 
I must have as many again, ^, f , ^, and'^^^ as many as 
you in the bargain. How many had he ? 

30) A thief fled from a certain place, and walked 50 
miles daily. 8 days later a constable was sent after him, 
who travelled 90 miles a day. In how many days will he 
have caught the thic^f ? 

31) Two Arabians were sitting under a tree to eat their 
dinner. One had 3 small loaves of bread and the other 
5. A traveller passing by, asked permission to sit down 
and share with them ; which being granted, they divided 
the 8 loaves equally among them. When the stranger 
rose he gave them 8 pieces of gold, of which one- Arabian 
took 5 and the other 3. Did the two Arabians share the 
money in the right proportion ? Why not ? How many 
pieces, then, ought each to receive ? 

32) The 3d part of my income, says a person, I spend 
in board and lodging, the 8th part in clothes and washing, 
the 10th part in incidental expenses, and yet I save an- 
nually $318. What is the amount of his yearly income ? 
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33) A gentleman bequeaths |- of his fortune to his 
friend, on condition that -| of this legacy should belong to 
his friend's children. The children received $60. What 
was the fortune of the gentleman T 

34) How old are you 1 said A to B. B answered, If 
you add J my age to my age, and subtract again ^ of my 
age, there remain 70 years. What is B's age ? 

35) Three sisters. A, B, and C, are together 72 years 
old. B is 2§ years older than A, but If years younger 
than C. How old is each of them ? 

36) A certain number of day laborers received 15 pence 
apiece ; an equal number of others only 1 shilling apiece^ 
by which means the former received together 25. Sd. more 
than the latter. How (pany laboters were there of each 
kind ? 

37) A has 6 times as much money as B, and yet A has 
only $45 more than B. How much money has each 1 

38) Three thieves broke into a store to steal a cheat of 
money, but the alarm being soon given, were obliged to 
flee, and left $516 on the counter. They were soon caught, 
when it was found that the first had ^, the other ^, and 
the third ^of the whole amount that had been in the chest. 
How much money was there in the chest ? 

39) Two gentlemen, A and B, living 323 miles apart, 
set out, on the same day, to meet each other. A travelled 
9 miles a day more than B, so that on the 19th they met 
on the road. How many miles did each travel a day ? 

40) A, B, and C bought together 280 bushels of wheat ; 
B bought ^ as much as A, and C ^ as much as B. How 
many bushels did each buy ? 

4 1 ) A lady asked her mother whether she was not too 

11 
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young to marry. O, no ! answered the mother ; for if I 
multiply the number of your years by 9| and subtract 
12 from the product, there remain still 300 years. Hosv 
old was the lady ? 

42) A schoolmaster asked his scholars to guess the num- 
ber of dollars he had in his pocket. If I multiply this 
number by 3, said he, add 15 to the product, divide the 
answer by 6, and then add 6 to the quotient, I just obtain 
the number of dollars I have in my pocket. Flow many 
dollars had he ? 

43) I have a certain number in my thoughts, says A to 
B, try to guess it. I multiply it by 7, add 3 to the pro- 
duct, divide this by 2, subtract 4 from the quotient, and 
obtain 15. Now what number is it ? 

44) How much money have you about you ? said a per- 
son to a friend. I have as many dollars about me, said 
the other, that if I multiply their number by S, subtract 3 
from the product, multiply this remainder again by 4, add 
2 to the product, then take away the cipher to the right, 
(divide by 10,) I obtain $23. How many dollars had he ? 

45) One arithmetician desires another to find a num- 
ber which he had in his mind. If, says he, you multiply 
it by 5, subtract 24 from the product, divide the remainder 
by 6, and add 13 to the quotient, 1 obtain this very same 
number. What number is it ? 

46) A father leaves 4 sons, A, B, C, D, and orders in 
his will, that A shall receive $100 less than J his fortune, 
IB $80 less than ^, C $60 less than I, and D ^ of his 
whole fortune. What was the whole amount of his for- 
tune ? And what was each son's share ? 

47) Two shepherds, A and B, counted the flock of 
their friend. I have only ^ as many sheep, said A ; I only 
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^ as many, answered B. Well, replied A, then I have just 
1 7 more than you. What was the number of their friend's 
flock ? And how many sheep had A and B ? 

48) A merchant striking the balance between his ex- 
penditures and his gain, finds that his expenses amount 
only to f , and his gain to f of his fortune , and that conse- 
quently he had grown $400 richer. What is his fortune ? 

49) Alexander the Great said to his generals, I am 2 
years older than Hephsestion. Clytus said, I am 4 years 
older than both. Calysthenes added, my father was 96 
years old, and as old as all three. How old was Alex- 
ander? How old was Hephsstion ? And how old was 
Clytus ? 

50) I am 30 years old, said a gentleman ; my daughter 
is only ^ year old. When will she be half as old as I ? 

51) I am now 50 years old ; my son is 24. When will 
he be half as old as I ? 

52) Three persons, A, B, and C, are to share $1,200 
in such a manner, that A shall receive $150 more than 
B, and B again $150 more than C. What is the share of 
each 1 

53) A young man owed a certain sum of money at 
different places. To the merchant he owed i, to the 
landlord -J^, to the tailor j, and to the shoemaker ^ of the 
whole sum. His uncle paid the bills of the merchant, 
landlord, shoemaker, and tailor; but learned that the 
young man was still as much more in debt as he had 
paid for him. What was the amount of the whole debt ? 

54) A gentleman being asked the age of his son, an- 
swered, my wife is 23 years older than my son, I am as 
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old as my wife, and all three are 100 years old. What is 
the age of the son 1 

55) Two vessels were sailing against each other ; one 
at the rate of 30 miles in 4 hours, the other at the rate of 
11 miles in two hours. When they met one had sailed 
36 miles further than the other. How many hours were 
they sailing to meet each other ? What was their original 
distance ? And how many miles did each of them sail ? 

56) Three persons, A, B, C, loan together $400. B 
loaned $12 more than A, and C 16 more than B. What 
is the loan of each 1 

57) A gentleman puts out two capitals at the same 
time. One of $500 at 4 per cent, and another of $600 
at 5 per cent. In how many years will both together have 
gamed $125 interest ? 

58) $1170 are to be divided among three persons. A, 
B, and C, in proportion to their ages. B is -J^ older than 

A, but C is twice as old as A. What is the share of 
each? 

59] Four persons, A, B, C, D, are to share a sum of 
$400. D shall have $8 more than C, C $12 more than 

B, and B $16 more than A. What is the share of each ? 

60) $48 are to be divided among 9 persons, and in 
such a manner, that each following person is to receive j- 
dollar less than the preceding. How much does each re- 
ceive 1 

61) A trader increased his fortune annually by ^, but 
needs $ 1000 a year for the support of his family. At the 
end of 3 years he finds that he has just doubled his for- 
tune. How much had he at first ? 

62) Two gentlemen set out from two different cities at 
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the same time, to meet each other. A travels at the rate 
of 50 miles a day ; B at the rate of 75 miles. In how 
many days will they meet ? 

63) 20 persons, men and women, spent 125. at an inn ; 
each man spent 8 pence, and each woman 7 pence. How 
many men, and how many women were there ? 

64) A grocer has a number of lbs. of a certain com- 
modity. If he sells it at $4f per lb. he loses $2^ on the 
whole ; but if he sells it ^t $5 per lb. then he gains $10. 
How many pounds has he of the commodity ? 

65) A father dies and leaves a clear fortune of $8,600, 
which his four sons, A, B, C and D, are to share in the 
following manner. A is to receive twice as much as B, 
less $100; B is to receive 3 times as much as C, less 
$200 ; but C 4 times as much as D, less $300. How 
much does each receive ? 

66) A countryman carries eggs to market; but on the 
way 10 are stolen from him. Of the remainder he breaks 
exactly ^ less 2 eggs. The few that he now has, he in- 
creases by buying 53 new ones ; upon which he has but 
11 6ggs less than he had at first. How many had he at 
first? 

67) A courier left 5 days ago, and travels at the rate 
of 6 miles an hour. Another is now sent after him, who 
travels at the rate of 8 miles. In how many days (or 
hours) will the second courier overtake the first ? 

68) A Greek woman went into the temple of Jupiter 
and prayed that he might double her money. The prayer 
being granted, she sacrificed to him 2 drachms. With 
the remainder of her money she now went to th6 temple 
of Apollo, and repeated the same prayer with the same 

11* 
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success ; wherefore she sacrificed again 2 drachms. She 
now counted her money, and found that she had just twice 
as much as she had at first. 

69) A regiment is marching from A to B at tlie rate of 
3j- miles per hour. 8 hours later, another regiment sets 
out from B towards A, at the rate of 5^ miles. Now if 
the two places A and B are 80 miles apart, in how many 
hours, from the time the 2d regiment started, will these 
regiments meet ? 

70) A gentleman buys the same numl^er of yards of 
two different kinds of stuff. Of the first he gets 8 yards 
for $3, and of the other 7 yards for $3. For the first he 
pays $S less than for the second. How many yards did 
he buy of each stuff? 

71) A capital is put out at 5 per cent interest, and al 
the end of 5 years $2,000 are received back for capital 
and interest. What was the amount of the capital ? 

72) A gentleman wants a capital at 4 per cent inter- 
est ; which with the interest of 20 years shall amount to 
9900. What capital is it ? 

73) A number of soldiers are to share a reward. If 
each soldier receives $4, then one of them receives 
nothing at all ; but if each receives $3, then there are $6 
led. How many soldiers were there ? And what was 
the reward to be divided among them ? 

74) A thief is running away from a certain place at the 
rate of 15 miles in 4 hours. 24 hours later, a constable is 
making after him at the rate of 20 miles in 3 hours. In 
how many hours will the thief be taken ? 

75) A tavern-keeper has 6 hogsheads of new, and 3 
hhds. of old wine, which together cost $225. Of the old 
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wine, each hogshead costs $25 more than of the new. 
What is the price of each sort? 

76) Two horsemen are 6,000 feet apart. One can make 
with his horse 800 feet in a minute ; the other only 700. 
In how many minutes can these two horsemen meet ? 

77) If the distance between the two horsemen is still 
the same (6,000 feet) ; but the first horseman instead of 
riding against the other was to ride after him, in how 
many minutes would he overtake him ? 

78) The father of a family is now 61 years old, his 
youngest son- is 13. In how many years will the father be 
only 3 times as old ad his son ? 

79) A gentleman bequeathed in his will a certain sum 
to his domestics, which they are to share in the following 
manner. The valet de chambre is to receive |^00, and j- 
of the remainder ; of this remainder, the cook is to 
have i and $400 ; and the $500 which still remain are 
to be given to the coachman. What was the amount of 
the whole legacy ? 

80) A person bought a number of yards of a certain 
stuff, at 15 pence a yard, and 8 yards more of another 
stuff at 10 pence a yard. He paid the same sum for both. 
How many yards did he buy of each kind ? 

81) A gambler increased his money in the first game 
by one dollar more than j- ; in the 2d game he increased 
the money he then had again by two dollars more than one 
half, and in the third game^ the money he then had again 
by three dollars more than one half. He had now 4 times 
as much as at first. How much had he at firsts 

82) A woman wanted to buy a certain number of yards 
of riband. If she gave 1 shilling a yard she would lack 
Is* 6d, ; bat if she gave 9d. a yard she would have l5. 
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left. How many yards does she wish to buy? And how 
much money had she ? 

83) I onoe bought a considerable quantity of cloths, at 
the rate of 5 yards for j^7, and sold it again at the rate of 
f 11 for 7 yards, by which bargain I gained just $100^ 
How many yards of cloth did I buy and sell ? 

84) A gentleman puts out a capital of $500 at 4 per 
cent interest. 3j^ years afler, he puts another capital of 
$480 at 5 per cent interest. In how many years, after he 
put out the second capital, will he have .drawn the same 
amount of interest from both capitals ? 

85) A merchant wishes to sell a piece of cloth con- 
taining 36 yards for $120 ; but the buyer cheapens down 
the price by as much as he afterwards pays for 4 yards. 
How much does he now pay for the whole piece ? 

[Remarh If the buyer pays as much less for the whole 
piece as he pays for 4 yards, he might have bought also, 
had he wished, 36+4=40 yards for $120. Conse- 
quently t yard, &c.] 

86) Three brothers were together 102 years old ; each 
elder brother was 1 year older than twice the age of his 
next younger brother. What was the age of each ? 

87) 15 lbs. of coffee and 18 lbs. of sugar cost together 
195., but 1 pound of coffee costs 2 pence more than 1 lb. of 
sugar. How many pounds were there of each commod- 
ity? 

88) I am now 28 years older than my daughter, says a 
gentleman to his friend, and therefore just 5 times her age. 
How old was he ? And how old was his daughter ? 

89) A trader has a certain capital which he doubles 
at the end of each year. But he spends at the end of 
the first year $800; at the end of the 2d year $1,600, 
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and at the end of the 3d $2,400, when he finds that he 
has spent his whole fortune. What was his capital at first? 

90) A gentleman wanted to buy a farm for ready money. 
Having none on hand, he calls upon each of his debtors 
to pay him $200 ; but by this means he obtains $700 
more than he needs. He is therefore asking them for only 
$150 apiece, upon which he finds that he still lacks $1,100 
to the price of the farm. What was the price of the farm ? 

91) A wine merchant has two kinds of wine ; the first 
kind is worth $2 a bottle, the second $1,50. He now 
wishes to make a mixture of 120 bottles for 10s. (1§ dollar) 
per bottle. How many bottles must he take of each kind 
for the mixture ? 

92) A courier who started 10 days ago from a certain 
place, is pursued by another from the same place, and by 
the same way. The first goes 40 miles every day, the 
other 90. In how many days will the 2d overtake the 
first ^ 

93) But in what time will the 2d courier overtake the 
'first, (problem 92) when it is supposed that the 2d starts 

12 days later than the first, and his speed is to that of the 
first as 8 to 3? 

94) A gentleman went into partnership with two dif- 
ferent concerns, investing in the whole $10,000. In the 
one he gains 10 per cent, in the other 12 per cent The 
whole annual gain from both amounts to $1^080. How 
much money has he in each concern ? 

95) A wine merchant has 3 casks. If the 2d is filled 
from the first, the first remains f filled ; if the third is 
filled from the first, there remain f ; but when the first is 
to be filled from the 2d and 3d, then there arc 30 gallons 
wanting. How many gallons does each cask contain ? 
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'96) Two farmers, A and B, possessed together 1 1 acres 
of ground ; A 7 and B 4. One morning as they went 
out to plough them, they saw another husbandman with a 
plough just passing by them. Will you help us plough our 
fields, said the two farmers, A and B, and we will pay 
you 11 shillings for it? Willingly, said he, and they went 
and ploughed the 11 acres together. Supposing now, 
that the third husbandman has ploughed ^ of the 1 1 acres ; 
and that A and B have also each ploughed } of them ; 
how much is A and how much must B pay towards the 
1 Is. wages ? 

97) A merchant in order to pay a debt is obliged to 
lower the price of a certain commodity to the prime cost, 
On account of bad book-keeping, he neither knows the 
weight nor the cost of it. He only remembers this much, 
that if he had sold it for $1,25 per lb. he would have 
gained $7,50, and that if he had sold it for 90 cents per 
lb. he would have lost $13,50 cents. What is the weight, 
and what the prime cost of the article ? 

98) Of two gamblers, A and B, A has 5 times as much 
money asB. A loses $16, B gains 24; upon which A 
has only twice as much left as B. How much money had 
each at first ? 

99) A gentleman has a capital of $24,000 ; part of it 
he puts out at 7 per cent interest, and the other part at 5. 
Of the first he draws $600 interest more than of the 2d. 
What are the two parts he put out at interest ? 

100) How happens it, asked one pedestrian of another, 
that you got 3,000 feet ahead of me ; although I took 
twice as long steps as you ? That I allow, answered the 
other, but I took 5 times as many steps as you. How 
many feet has each travelled ? 
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101) Divide the number 46 into two such parts, that 
when the oqe divided by 7 and the other bj 3, the quo- 
tients added together, shall make 10. Which are the two 
parts ? 

102) Find three numbers, that the 2d divided by the 
first gives 2 for a quotient and 1 for a remainder ; the third 
divided by the second gives 3 for the quotient, with the re- 
mainder 3 ; and the sum of these three numbers shall be 
70. What numbers are they ? 

103) 12 men and 8 women were hired to do a certain 
work for which theyjeceived £\. 7s, 4d, At another time 
12 men and 11 women were hired in the same manner 
for £i 10s. lOd. What was the hire of a man? And 
what that of a woman 1 

104) I have two kinds of wine. The first costs $1,60 
per gallon, the other only $1,00. I wish to make a mix- 
ture of 200 gallons at $1,20 per gallon. How many 
gallons must I take of each kind ? 

105) A father leaves to his children a fortune which 
they are to share equally among themselves. The first 
child receives $100 and -^ of the remainder ; the 2d $200 
and yJiy of the remainder ; the third $300 and again y'^ 
of the remainder, and so on. How large was the fortune, 
and how many children were there to share it ? 

Remark. Let x = the whole fortune. Since the 

shares are all equal, 100 -f ^^ ^ = tV * — ^^ + ^^^ 5 
whence x = &c. The fortune divided by the share of a 
child gives the number of children. 

106) From two different sized orifices of a reservoir, the 
water runs with unequal velocities. We know that the 
orifices are in size as 5 to 13; and the velocities of the 
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fluid are as 8 to 7. We know farther, that in a certain 
time there issued from the one 561 cubic feet more than 
there did from the other. How much water did each or* 
ifice discharge in that time ? 

Remark, If the orifices are in size as 5 to 13, then 
the smaller orifice is -f^ of the larger. If the velocities 
are as 8 to 7, then the velocity of the smaller orifice is \ of 
the larger ; consequently the whole compound ratio of the 
size and velocitv of the one orifice to that of the other, as 
iV X f is to I, or as f^^ : 1, that is, to every cubic foot 
which issued from the larger orifice, ^^ cubic feet issue 
from the smaller ; then if x= number of cubic feet which 
issue from the larger orifice, |^f x = number of cubic feet 
issuing from the smaller, and x — |f a; = 561, whence x 
= &c. 

(In the same manner may the two following problems 
be solved.) 

107) A dog pursues a hare. Before the dog started, 
the hare had made 50 paces, and this is the distance be- 
tween them at first. The hare takes 6 paces to the dog's 
5 ; and 9 of the haie's paces are equal to 7 of the dog's. 
How many paces can the hare take, before the dog over- 
takes him ? 

108) Two bombardiers throw different shells from a 
battery. The first had already thrown 36 times before 
the 2d began to throw, and throws 8 times to the 2d's 7. 
On the other hand, the 2d uses as much powder for 3 of 
his throws, as the first does to 4. How many throws must 
the 2d make, in order to consume as much powder as the 
first 1 

109) Three gamblers. A, B, C, set down to play. A 
had .£10 10s., B .£6, and C had £S IO5. They agreed to 
stake their money together, and to share the gain, if any. 
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in proportion to their stakes. Meanwhile a fourth gam- 
bler came in and asked them to let him have one foartb 
share in the game ; bat as he had no money about him he 
would pay them if they should happen to lose, on the fol- 
lowing day. They acceded to his proposition, and lost. On 
the following day the fourth gambler came and brought his 
^ of the stake. How is it to be divided among A, B, and 
C 1 And how much does each receive t 
(Compare problem 31, page 120.) 

1 10) The fortunes of four persons. A, B, C, and D, are 
determined by the following conditions : A and B have 
together $1,000 ; C and D $1,200 ; A's fortune is double 
of C's, and D's 3 times that of B. How much has 
each ? 

111) A gentleman has two parses. If he puts $8 in 
the first, it is only worth half as much as the second. But 
if he takes these same $8 and puts them in the 2d, then 
it is worth 3 times as much as (he first. How much is in 
each purse ? 

112) Now, says a person, I spend ^ of my income at 
the theatre, and the rest in my ordinary expenses ; could 
I however receive an addition of $100 yearly, then 1 might 
spend ^ of my income at the theatre, and still have $40 
more than before for my ordinary expenses. What was 
his income ? 

Remark. Let x = his income ; then ^ x = his ordinary 
expenses. If he received an addition of $100, his in- 
come would be X -f- 100. If he spent ^ of it, he would 
have ^ X -f- 80 left ; but as in this case he has $40 more 
left for his ordinary expenses, ^x-|-80 = fa;-j- 40, 
whence x = &c. 

113) An admirer of the sciences, who until now has ex- 

12 
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pended ^ of his yearly income in the purchase of books, 
resolves, on account of an addition which he has re- 
cently received to it, to lay out ^ of his income in this 
way y because he calculates that notwithstanding this in- 
crease, he will still have as much left for his ordinary ex- 
penses as before. What proportion did this addition bear 
to his former income ? 

Remark, In the first case he has f of his income left 
for his ordinary expenses ; in the 2d case only f . Hence 

if — = the increase of his income, (his income being 1) 

§ of — (the remainder of the increase) must make up 

(be equal to) the difference between ^ and § of his whole 
income ; that is, 

-^r— == tV whence 

Z=: &C. 

(In the same manner may the following problem be 
solved.) 

114) In a certain town each house-owner contributed 
formerly the 7th part of his house rent for taxes ; after- 
wards the tax was raised, and each house-owner was 
obliged to pay the 6th part. How much must each house- 
owner raise the rent of his inmates in order that he may 
receive as miich after paying the tax as he did before ? 

115) There were several children in a family. Upon 
the question how many there were, the eldest son answered, 
I have as many sisters as brothers ; and I, replied the eldest 
daughter, have as many sisters as brothers. How many 
brothers, and how many sisters were there in the family ? 
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116) A gentleman has two silver cups, and only one 
cover for them. One cup weighs 12 ounces loithout the 
cover, and with the cover twice as much as the other cup 
without the cover. The other cup weighs with the cover 
3 times as much as the first. What is the weight of the 
cover ? And what is the weight of the 2d cup ? 

117) A person possesses a wagon with a mechanical 
contrivance, by which the difference of the number of rev- 
olutions of the wheels on a journey may be determined. 
It is known that each of the fore-wheels is 5^, and each of 
the hind wheels 7^ feet in circumference. Now when in a 
journey, the fore-wheels have made 2,00() revolutions more 
than the hind wheels, how great was the distance travelled ? 

Remark. Let x == number of revolutions of the hind 
wheels, then 

X -{- 2,000 ^ number of revolutions of the fore-wheels, 
7^ x= number of feet made by the hind wheels, 
5J a: -j- 10,500 = number of feet made by the fore-wheels, 
and because the hind wheels must have come as far as the 
fore-wheels, 7^ z = 5^ x -}- 10,500 ; whence x = &,c. 

1 18) A and B possess together $570. If A's fortune 
were 3 times as large, and B's 5 times, they would together 
have $2,350. How much has each ? 

Let X = A's sum, 

then 570 — x = B's, &c. 

1 19) A wine merchant has two kinds of wine. The 
one costs 9 shillings (1^ dollar) per gallon, the other 5. 
He wishes to mix both wines together, in such quantities, 
that he may have 50 gallons at 8 shillings per gallon. 
How much must he take of each sort to make up this 
mixture ? 

X = the number of gallons of one, 
50 — X ss= the number of gallons of the other, 6lc. 
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120) Five gamesters have lost jointly $40f ; B's loss 
amounts to j- dollar more than triple A's ; C's loss is $2 
less than twice B's ; D lost j- dollar less than A and B to- 
gether ; and E twice as much as B, less ^ dollar. How 
much did each of them lose ? 

121) A goldsmith has two kinds of silver, viz. one kind 
contains 14 parts of pure silver, (that is, each pound of 
it contains 14 oz. of pure silver, and 2 oz. of alloy) and 
the other 8. He cannot however use that which is as good 
as the first, nor that which is so bad as the 2d ; because he 
wishes to make a dish, which shall be 20 lbs. in weight, 
each pound of it containing 12 oz. of pure silver. How 
many pounds must he take of each kind, so that by melting 
them together, he may obtain both, the desired weights 
and the desired alloy ? 

Remark. Let x = number of lbs, of the first, 
20 — a; == number of lbs. of the 2d, 
then 14 X = the amount of pure silver contained 

in the first, 
160 — S xr=z the amount of pure silver con- 
tained in the second, 
20 X 12 = 240 = the amount of pure silver 

to be .contained in the mixture, 
consequently, 14 2 -f 160 — 8x =240, 
hence x := &c. 

122) A wine merchant has 40 bottles of wine at 7s. 
a bottle ; but deeming this price too high for his customers, 
he wishes, as he intends to deal fairly, to add as much 
water to it as will enable him to sell a bottle of the mixed 
wine for $1. How many bottles of water must he add 
to it? 

Let X =s number of bottles of water, 

then X + 40, the number of bottles of wine at $1, 

6 x-^^iO shillings = the price of the whole mixture, * 
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which must be equal to the price of the 40 bottles at 7 
shillings a bottle. The rest is sufBciently easy. 

123) A person has 35 lbs. of silver, each of which con- 
tains 15 out of 16 parts pure, and he wishes to add so 
much copper to it that each lb. may contain only 12 parts 
pure silver to 4 parts alloy. How much copper must he 
add ? (See problem 122.) 

124) How much silver, 8 parts out of 16 pure, must be 
melted with 7^ lbs. of 13 parts pure, that the contents 
may be brought to 9 parts pure ? 

125) A person wishes for 17 silver coins, consisting of 
four-pences and quarter-dollars, for $2,75. How many 
coins of each sort can he receive for that amount ? 

126) Saltpetre and sulphur are mixed together in a 
mass of 80 lbs. and in such a proportion that ibr every 7 
parts of saltpetre there are 3 parts of sulphur. How much 
saltpetre must still be added to the mass so that the pro- 
portion of these substances may be as 11 to 4 ? 

Remark, If, in 80 lbs. the proportion of saltpetre to the 
sulphur is as 7 to 3, then there must be 56 lbs. of saltpetre 
and 24 of sulphur. Now if x = number of lbs. of salt- 
petre added, then 56 -f- x must be equal to -^ of 24 ; 
whence the rest follows of course. 

127) In a full wine cask there are three bung-holes; 
by the first the wine can be drawn off in 4, by the second 
in 6, and by the third in 8 hours. What time will it take^ 
when all three bung-holes are spouting at once ? 

Remark, If the first bung hole draws off the whole 
wine in 4 hours, it will draw ^ of it in one hour. For 
the same reason will the 2d bung-hole draw off ^, and the 

12* 
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3d ^ in one hour. AH three bung-holes will therefore draw 
off ^ -{- ^ -}' i = ^? o^ ^^^ whole cask. Now if ^ j are 
drawn off in one hour, how long before |^| or the whole 
cask are drawn off? 

or 13 : 24 = 1 : 2, whence x = &c. 
(In a similar manner may the two following problems 
be solved.) 

128) A cistern can be filled by three pipes ; by the first 
in Ij^ hours ; by the 2d in 3^ hours ; and by the 3d in 5 
hours. In what time (how many minutes) will the cistern 
be filled when all these pipes are opened at once ? 

Remark, The first fills the cistern in 1^ hours, or 80 
minutes ; it will therefore fill ^V ^^ ^^^ cistern in 1 min- 
ute ; the 2d, &c. 

129) Three masons are employed in building a wall. 
The first does 8 cubic feet in 5 days, the 2d 9 cubic feet 
in 4 days, and the third 10 cubic feet in 6 days. How 
much time (days) will these masons need, when they work 
together, to build 756 feet of the wall ? 

Remark, If the first does 8 cubic feet in 5 days, he 
does f in one day. For the same reason does the 2d build 
f , and the 3d ^^ =s ^ in one .day. The rest of the so- 
lution is as in the preceding problems. 

130) A person has 3 pieces of metal of equal size. Of 
the first 5 cubic inches weigh 69f ounces ; of the 2d, 3^ 
cubic inches weigh 41 ounces, and 4^ cubic inches of the 
third weigh 91 ounces. The three pieces together weigh 
949§ ounces. What is the size (how many cubic inches) 
of each ? 

Remark, Since 5 cubic inches of the first weigh 69£ 
ounces, 1 cubic inch weighs 69| : 5 = 13^§. For the 
same reason does 1 cubic inch of the second weigh 
41 : 3J=4l : Jf s=Y^i==l2tV ounces, and 1 cubic inch of 
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the 3d, 91 : 4f =s: 91 : ^= ^- == 21^ ounces. Now 
if z = number of cubic inches of each piece, 12^^ x -f- 
12tV x+ 21 /^ X ss 9499 ; whence x = &c. 

131) A charitable man wished to collect some money 
in a numerous company for a poor person. Each of the 
company offering to contribute 75 cents, the collector 
considered it too much, because he would then collect 
$25 more than was required for the man. He therefore 
proposed that each of them should only give 30 cents ; but 
on calculation, found that it would be too little ; because 
he would then fall short of the required sum by ^iO. 
How many persons did the company consist of? How 
much does the man need 1 and how much must each con- 
tribute to collect the sum required ? 

1 32) A person wishes to raffle away a gold watch, and 
for that purpose makes a number of tickets. If he sells 
the tickets for $1,25 apiece, he would lose $20, because 
the watch costs more than he would in this case get for all 
the tickets ; but if he sells a ticket for $1,62^, then he gains 
$10. How much therefore does the watch cost him ? 
And how many tickets must he sell ? 

133) How old am T ? asked a son of his father. The 
father answered, your age is now just ^ of mine ; but 6 
years ago it was only ^ of my age. How old is the father 
now ? And what is the age of his son t 

134) In order to meet all my expenses, said a person, 
1 ought to have a yearly income of $540 ; but it wants a 
considerable sum of this. Were my income 3^ times as 
large as it really is, then I should not only be able to meet 
my expenses, but even have as much above my expenses 
as I am now lacking towards them. What was this per- 
son's yearly income ? 
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Remark. Let x = his income ; then 
3^ z — 540 = what his income would exceed his ex- 
penses, if it were 3^ times greater ; 
540 — X = what his income is now lacking toward his 
expenses. 
The rest of the solution follows of course. 

135) A and B have together a fortune of $9,800. A 
puts out \ of his money, B only \ of his ; and yet they 
have the same sum of money remaining on hand ? What 
is each man's fortune ? 

136) A copyist was asked how many sheets he wrote a 
week. Not yet 70, was the answer ; because I work but 
4 hours a day. But were I to work 10 hours a day, then 
I should write weekly as much above 70 sheets, as 1 am 
now deficient. How many sheets did he write w^eekJy ? 

Remark. Let x = number of sheets written in 1 hour, 
then 70 — 28 z= number of sheets he is deficient in a 
week, when working but 4 hours a day, and 70 x — 70 = 
number of sheets above 70 when working 10 hours a 
day ; from which the rest follows of course. 

137) A and B owe together $29. Neither of them can 
pay the debt alone. For this reason, says A lo B, give 
me ^ of your money and I shall pay the debt. No, replied 
B, give me rather j of yours and I will pay the debt. 
How much money has each ? 

Remark. Let x = B*s money ; then because f of B's 
money must be added to A's money to make 29 dollars, 
A's money must be the difference between 29 and | of B*s, 
that is, 29 — ^ x =i k^s money ; whence | of 
A's money = ^^ — | X J a^ = Va — i 2:, which 
added to B's money (x) must be equal to the whole debt 
of $29. Thus we have the Equation, &/C. 
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138) A gentleman buys three different kinds of cloth. 
The first is $2^ a yard, the 2d $2, and the third $1 a 
yard. Of the best cloth he takes only half as many yards 
as of the second quality, and of that only half as many as 
of the third. He pays $52^ for the whole. How many 
yards did he buy of each ? 

139) Four persons, A, B, C, and D, have won together 
$1,170. If A multiplies his money by 3, B by 4, C by 5, 
D by 6, the products are all equal to one another. How 
much did each win ? 

Remarh Let x = D's gain, then 6 z = 5 C 
or |- X = C's, 

i Xf x = |a:=B's, 
and f x^3; = ^x= A's gain, whence the 
rest follows of course. 

140) A person asked a surveyor how far the two signals, 
whose distance he had just measured, were from one 
another. The surveyor answered, (heir distance is far 
short of 1,000 feet ; for if I add to the distance its third 
part, increase this sum by 176, and multiply this sum again 
by 2^, then I shall as much* exceed 1,000, as the distance 
itself falls now short of it. How many feet were the two 
signals from one another? 

(Compare problems 134 and 135.) 

141) Find a number which has this property, that if 
it be multiplied by 5, it gives a product which is as much 
above 20, as the number itself is under 20. What num- 
ber is it 1 

142) A farmer employed two journeymen, who work for 
him at the same rate. To one he gave 16 bushels of rye 
and $14, for 56 days' work ; and to the other 30 bushels 
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of rye and f 17^ for 84 days* work. What did he calcu- 
late a bushel of rye ? 

Let X = number of cents a bushel of rye costs, then 

16 z= number of cents 16 bushels cost, and 

1,400 -|- 16 z = the wages for 56 days ; 

1,400 + 16x . ^ , 
consequently -^ = 1 day's wages. 

In the same manner calculate 1 day's wages of the 2d 
laborer ; and as they have received equal wages, it will 
not be difficult to state the equation. 

143) I once had an untold sum of money lying before 
me. From this I first t(x>k away the third part and put in 
its stead $50. A short time after I took from the sum 
thus augmented the 4th part, and put again in its stead 
$70. I then counted my money, and found $120. What 
wfui the original sum ? 

144) From a sum of money, $50 more than one half is 
first taken away ; from the remainder $30 more than its 
fifth part ; and again from the 2d remainder $20 more 
than its 4th part. At last there remained only $10. What 
was the original sum ? 

Remark, Observe that ^ x — 50 less ^^ x — 10 -f- 30 

are equal to ^ x — 40 — 30 = f i — 70. 
From f z — 75, you must again take one fourth and 
20 ; which will then be equal to 10. 

145) A countryman brings eggs to market, and first 
sells 4 more than one half of them ; then he goes further 
and sells half of the remainder and 2 over ; 6 eggs more 
than half of the remainder are now stolen from him, and 
dissatisfied about this loss he returns to his village with the 
2 eggs which remained in his basket How many eggs 
did he take to town ? 
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146) A capitalist engages to lend a merchant $16,000 
for 15 months ; but as he is not able to furnish this sum 
at once they agree to this, that the capitalist shall first fur- 
nish $5,000 ; after the expiration of 6 months $3,000 
more; and then in eight months the last $8,000. How 
long after receiving the last $8,000 can the merchant re- 
tain the whole capital of $16,000, so that neither party 
shall suffer ? 

Remark. This problem is similar to what merchants 
call an equation of payment. 

Let X = number of months he is to retain the last $8,000, 
then x-j-S is the number of months he retains the $3,000, 
and x-|-l4 is the number of months he retains the 

$5,000, 
(because he has received $3,000 8 months, and $5,000 
14 months sooner than the $8,000.) Hence the whole 
capital of $16,000, multiplied by the time of 15 months, 
must be equal to 8,000 multiplied by x months, -\- $3,000 
multiplied by x -|- 8 months, and $5,000 multiplied by 
X -|- 14. The rest of the solution needs no further ex- 
planation. 

147) A land proprietor entered into a contract with his 
neighbor, in which he bound himself to take 500 of his 
neighbor's oxen into pasture for 1 year. The neighbor 
however sent, with the land owner's consent, at first only 
200 head ; in 7 months 250 more, and in 8 months after 
that again 50 more. IIow much longer must the land 
owner feed all the 500 oxen to fulfil as much as his ori- 
ginal engagement T 

(This problem is solved like the preceding one.) 

148) A person purchases a certain commodity for 
$4,500, which he is to pay for at the expiration of a year. 
He agrees subsequently with the seller to give him $1,500 
cash, and the remaining 3,000 at four equal periods, $750 
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etch time. What periods must be fixed upon so that 
neither party shall be a loser ? 

Remark. Let x= the number of months these periods 

are apart, 
then the first $750 are due in x months, 
the 2d $750 are due in 2 x months, 
the 3d $750 are due in 3 z months, 
the 4th $750 are due in 4 x months, 
aiid these four capitals multiplied by their respective times, 
must equal the $4,500 multiplied by 12 months. 

149) A certain sum is to be paid as follows: $1,376 in 
5 months ; 3 months later $2,560, and the remainder 5 
months after this If the whole sum be paid at one single 
instalment, it must be paid in 10 months. What is the 
sum to be paid ? 

Remark, x = the capital, 

than $1,376 multiplied by 5, 
+ $2,560 multiplied by 8, 
and $3,936 multiplied by 13, 
must equal the whole capital by its time. 

150) A person is to pay $7,000, viz. $'2,000 in 3j^ 
months, $3,500 in 4 months, and $1,500 in 14 months. 
His creditors propose to him to pay this sum in two dif- 
ferent instalments, the half each time, so that the 2d pay- 
ment may be 1 month later than the first. If the debtor 
agrees to this, in what time must the first instalment be 
paid ? 

Remark. The sura of the three first instalments, each 
multiplied by its respective time, must be equal to the sum 
of the two instalments of $3,500 each, multiplied by its 
respective time a?, and x-^-l. 
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151) Two persons, A and B, bid for a farm which is to 
be sold. The first offers $7,705 ; viz. $3,365 cash, and 
$4,340 in 8 years ; or if the seller wishes it, he will give 
the $4,340 also in cash, deducting however $5 per cent 
discount. The 2d bids another sura, which, calculated 
from this time, is to be paid in three equal instalments ; 
each at an interval of 2 years ; viz. the first in 2, the 2d 
in 4, and the 3d in 6 years ; or if the seller wish it, cash 
immediately, deducting 5 per cent discount on each in- 
stalment. The seller considers both offers the same. How 
much did the second bid? 

Solution. If the seller accepted the first proposition, he 
would receive $3,365 + $3,100 = $6,465; (because 
$4,340 payable in 8 years, are equal to $3,100 cash, if 
discount be calculated at the rate of 5 per cent ; which 
may be found from the proportion 140 : 100 : : 4,340; 

Answer, = 3,100.)* 

Now if 2 s= the offer of the 2d, then the cash of the 

first, ^ a; is found by the proportion 110 1 : 100 : : — 

3 

. 100 a: 

Answer = 



330 

the cash of the 2d ^ x is found by 120 : 100 : : ~ 

o 

. 100 X 

Answer = -^ 

and the cash of the 3d ^ x is found by 130 : 100 : : -j- 

3 

. 100 ar 

Answer == 

390 

and as the whole cash of the 2d offer must be equal that 

* We say in this proportion 140 is to 100, because $100 at 6 per 
cent interest are in 8 years equal to $140. 

t Because ^100 gives in 2 years $10 at the rate of 6 per cent. 
13 
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of the first m ^+ m^ + m^= M^S ; whence 

X s=&C. 

152) Three merchants, A, B, and C, enter into trade. 
A contributes $1,200, B $500, and C $600. A leaves 
his money 8 months, B 10 months, and C 14 months in 
business. They gain $500. What is the share of each ? 

Remark, This is nothing else than what in Arithmetic 
b called Compound Fellowship. The shares must be pro- 
portioned to the money each put in trade, multiplied by 
the time he suffered it to remain there. 

153) Three persons. A, B, and C, contribute a certain 
sum for business. B contributes ^ more than A, and C 
$300 more than A and B together. After some time the 
profit, amounting to $5,020, is^ divided, and C receives 
j(2,570 for his share. How much did each contribute? 

Remark. Let x s= what A contributes, 
then f z = what B contributes, 
then I 0? -|- 300 ^ what C contributes, 
the whole stock is 5 x -|- 300, 

and as the whole stock is to A's, so is the whole gain to 
A*s ; from which proportion find the x (making the pro- 
duct of the means equal to that of the extreme). Having 
found A's share, the whole is reduced to a problem in 
simple fellowship. 

154) Three merchants. A, B, and C, form themselves 
into a trading company ; C contributed $5,600 ; bat A 
$320 less than B. A leaves his money 7 months, B 14 
months, and C 12 months in trade. The profits amounting 
to $2,402^ are divided among the partners, in propor- 
tion to the sums advanced and the time they remained in 
trade. Now B receives $879§ for his share. What did A 
and B contribute ? 
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Remark. This problem is similar to the preceding one 
only that the contribution of each partner must yet he muU 
tipiied hy his time, 

X s=: what A contributes, ^ 

X -}- 320 = what B contributes; > 
5,600 = what C contributes. ) 

155) A person dies and leaves 4 sons and a fortune of 
$1,100. Ten months after his death the will was first 
opened, and in this time the children had expended all 
the property they had inherited, together with the interest 
of it. At the same rate of expenditure^ and the same rate 
of interest did 3 other children spend a capital of $1,200 
in 15 months. How high were the interests of these sums 
calculated ? And how long would it take 6 children 
under the same circumstances, to expend $1,650 1 

Solution, Let x = the rate of interest, (number of per 

cent,) 

then \^ of ^ of 1,100 =. interest of $1,100 for 10 
*"" months, 

and i^of ~- of 1 ,200 = interest of $1,120 for 15 
*"" months, 

but 4^JXj^X 1,100 = iiy>x, 

and 15 X j^ X 1,200 = 15 a;; 

therefore 1 ,100 -}- ■\y>- x = the whole amount spent by 
the 4 sons ; 

and 275 -|- ^^ x = what 1 son spent in 10 months; 
whence 27 J -\- ^^x = what 1 son spent in 1 month. 
In a similar manner we find that 

400 -f- 5 X = what a child spent in 15 months, 
or that 26f ■-{- -^ x =^ what a child sp^nt in 1 month ; 
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and as the rates of expenditure are the same, 

27^ + ii ^ = 26| + A X ; whence x = &c. 
The rest is sufficiently easy. 

156) Five brothers, in the space of 9 months, squan- 
dered a capital of $4,800, together with the interest of it 
for this whole time. At the same rate of expenditure, 2 
other persons squandered $3,320 with interest, in 16 
months. The rate of interest was in both cases the same. 
How much did each spend monthly ? 

Remark, Find first the rate of interest as in the pre- 
ceding problem ; from which the rest is easily determined. 

157) A farmer brought eggs to market and offered them 
for sale at 7 cents a dozen. A person who was passing 
by stumbled against the basket and broke 5 dozen of his 
eggs. Being paid for them, he resolved to sell the re- 
mainder at 8 cents a dozen ; because he would then get 
as much by them as he would have received before for his 
full number ; besides the money for the eggs that were 
broken, which would then be clear profit ? 

Remark. Supposing x = number of dozen he had at first, 
then X — 5 == what remained, 
and X dozen at 7 cents equal x — 5 at 8 cents a dozen 
because the money he receives for the broken ones is clear 
profit. 

158) A cook carrying lemons, was asked how many he 
had. As he was a good arithmetician he answered in the 
following manner : these lemons cost me 75 cents a dozen, 
but had I got the 5 lemons into the bargain, which I 
asked for, they would have cost me 10^ cents less per 
dozen. How many lemons did he carry ? 

Let X = number of lemons ; 

then — number of dozen ; 
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75 z 



and c= price of them. 

In the 2d case, where he obtains 5 more, 

— ^ — = number of dozens ; and as in this 

case they are 10^ cheaper than 75 cents a dozen, 

a; 4-5 

— ^ — X 74^3^ = the price of them, 

which must be equal to the first price, ^^ x ; the rest is 
sufficiently easy of itself. 

159) A merchant adds yearly to his capital one third, 
but takes from it, at the end of each year, $1,000 for his 
expenses. At the end of the 3d year, after deducting the 
last $1,000, he finds himself in possession of just twice the 
sum he had at first. How much did he possess at first ? 

160) A reservoir can be filled by three pipes. The first 
and 2d fill it in 2 hours, the first and third in 3, the 2d 
and 3d in 4 hours. In how many hours will all three 
fiUit? 

Let the pupil observe that the 1 st and 2d together fill in 
1 hour ^, the 1st and 3d together i, and the 2d and 3d to- 
gether ^, of the whole reservoir, and that 1st and 2d, 1st 
and 3d, 2d and 3d, make together just twice the amount 
of the thiee pipes, (the 1st, 2d, and 3d being counted 
twice). The three pipes together will therefore fill ^ of 
(^ -j- j^ -|- ^) in 1 hour ; whence the rest follows of course. 

161) A merchant increases his capital yearly by 20 per 
cent ; but takes from it every year $1,000 for the support 
of himself and family. After he had carried on his busi- 
ness in this manner for 3 years, he finds, after deducting 
the usual sum of $1,000, that his capital has increased 

13» 
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$200 more than f of the original smn. What was hb 
original sum ? 

162) I take a certain norober, multiply it by 3f , take 
60 from the product, multiply the remainder again by 2^, 
and subtract again 30, when nothing remains. What is 
the number ? 

163) A general wishing to draw up his regiment into a 
square, tried it in two ways. The first time he had 39 
men over ; the 2d, having extended the side of the square 
by 1 man, he wanted 50 men to complete the square. 
What was the number of soldiers in the regiment ? 

Remark, Let x = number of soldiers he first put in 

the side of the square ; 
then 2;2 -|- 39 = the number of his regiment. 
Tf he increases the side by 1 man, then 
the side is x -f- 1 
which multiplied by 2 -[- 1 

gives x^-^- 2 X -J- 1 ; 
but as in this case he wants 50 men, 

x2 -j- 2 a; + 1 — 50 = is -f- 2 2; — 49 
is also the number of his regiment ; 
hence x^ _f. 39 _ 3^2 -|- 2 x — 49 ; or 39 = 2 x — 49, 
whence x := &/C. 
Having found x, raise it to the square^ and add 39, and 
you have the number of the regiment. 

164) A person has a number of dollars, which he wishes 
to arrange in the form of a square. At the first trial he 
had 130 dollars over, but when he enlarged the side of the 
square by 3 dollars, there only remained 31. How many 
dollars had he ? 

(This problem is similar to the preceding one ) 

165) A butcher bought a number of oxen. Half of 
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them he puts out to pasture, ^ of them he keeps in the 
stable, ^ of them he kills, and the rest he sells, each ox 
for as raauy dollars as he sells oxen ; wherewith he gains 
as many dollars as he bought oxen at first. How many 
oxen did he buy ? 

Remark. When all the terms of an equation contain 
the unknown quantity, then the whole equation may be 
divided by x. This is the case with the equation obtained 
from this problem. 

166) Determine the size of three wine casks from the 
following conditions : when the first empty cask is filled 
from the second full one, there only remains in the second 
f of the wine that was in it ; if the second cask is filled 
from the third full one, then there remains in the third only 
^ of the wine that was in it ; but if we wished to fill the 
3d empty cask from the first full one, there would not be 
enough wine by 50 gallons. How many gallons does each 
cask contain 7 

Remark, Let x = the number of gallons of the 3d 

cask, 
then f z c= number of gallons of the 2d, 

and 1^ of f X sss number of gallons of the first. 

167) A person has four wine casks of different sizes. 
When he fills the second empty cask from the first full one, 
there remains in the first only ^ of the wine ; when he 
fills the 3d empty cask from the 2d full one, then there is 
left in the 2d only ^ of the wine ; but when he attempts 
to fill the 4th empty cask from the third full one, then 
only y^^ of the 4th is filled, and if he wishes to fill the 3d 
and 4th empty casks from the first full one, then they 
would not only be filled, but he would have 15 gallons 
over. How many gallons then does each of these four 
casks contain ? 
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Remark. Let x s= the number of gallons of the 4th 

caak 

then -^ X =s the number of gallons of the 3d, 

3 X 
f of ^^ X = -7—= the number of gallons of the 2d 

•4 

because if the 3d cask is f of the 2d, the 2d must be ^ of 

the 3d. For the same reason is the first cask ^ of the 2d, 

because the 2d is filled with f of the first. The rest of 

the solution is easily found. 



SECTION X. 

Problems for Simple Equations with two or more 

unknown Quantities, 

1 ) Required two numbers whose sum is 70, and whose 
difference is 10? 

Remark, Let the two numbers be represented by x 
and y. 

2) Two purses together contain $300. If you take 
(30 out of the first and put them into the second, then 
there is the same in each. How many dollars does each 
contain ? 

Remark, This and similar problems may also be solved 
with one unknown quantity ; but the beginner will find it 
more easy to use two. 

3) A gentleman has two purses. If he puts $ LO out 
of the first, then there is twice as much money in it as in 
the 2d. But if he puts $10 into the 2d, then the same 
sum of money is contained in both. How much money 
is in each purse ? 
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4) A says to B, give me $100 and I shall have as much 
as you. No, says B, give me rather $100, and then I 
shall have twice as much as you. How many dollars had 
each ? 

6) A person has two snuff-boxes. If he puts $8 into 
the first, then it is half as valuable as the other ; but if he 
takes the $S out of the first and puts tliem into the 2d, 
then this is worth 3 times as much as the first. What is 
the value of each box ? 

6) A and B possess together a fortune of j|^570. If A's 
fortune were 3 times and B's 5 times as large as each 
really is, then they would have together $2,350. What 
is the fortune of each ? 

7) Two persons, A and B, were eating apples. Says 
A to B, if you give me 2 of yours, I shall have as many 
as you ; if you give me 2 of yours, answered B, I shall 
have twice as many as you. Hqw many had ^apb T 

8) Find two numbers of the following properties : when 
the one is multiplied by 2, and the other by 5, and both 
products added together, the sum is 31 ; on the other 
hand, if the first be multiplied by 7, and the 2d by 4, and 
both products added together, the sum c= 68. 

9) Two numbers are given by the following properties. 
If the first be increased by 4, it is 3 j^ times as great as the 
second ; but if the 2d be increased by 8, then it is half as 
great as the first. What are the two numbers ? 

10) Said a man to his father, how old are we? Six 
years ago, answered the latter, I was one third more than 
3 times as old as you ; but three years hence I shall be 
obliged to multiply your age by 2^ in order to obtain my 
own. What is each one's age ? 
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11) A and B jointly have a fortune of $9,800. A invests 
the sixth part of his property in business, and B the 5th 
part, and still each has the same sum remaining. How 
much has each ? 

12) A and B owe together $600 ; but neither has 
money enough to- pay this debt alone. For this reason, 
says A to B^ give me f of your money, and I can pay 
the debt ; B says to A, give me only half of your money 
and I can pay it. How much money has each ? 

13) A owes $1,200, B $2,500 ; but neither has money 
enough to pay his debt. Lend me, says A to B, the 8th 
part of your money, and I shall be enabled to pay my 
debt. B answered, I can discharge my debt if you lend 
me the 6th part of yours. What was the fortune of each ? 

14) Two gamblers, A and B, lost an equal sum of 
money. A lost ^J^, B -}^ of the money he had about him. 
Both together lost $8. How much money had each about 
bim. 

15) Two persons, A and B, played for money. A lost 
^, and B ^, of the money he had about him, and yet each 
had the same sun) lefl. Both together lost $10. How 
much money had each at first ? 

16) A capitalist borrows $8,000 on favorable conditions, 
because he has an opportunity of putting out $23,000 at 
higher interest ; and he has an overplus of $905 of in- 
terest yearly. On the same conditions he borrows, on the 
one hand, $9,400, and puts out on the other, $17,500; 
this brings him an overplus of $539|- interest yearly. At 
what rate of interest did he borrow and lend money ? 

Remark. Let x sss the number of per cent he pays for 

the money he borrows. 



EXERCISES IN ALGEBRA. 15S 

y = the number of per cent he received for the raoaey 

he lends, 

then Y^of 8,000 = 80 x = the interest he ) 

*"" paysj on the first 

and -^ of 23,000 = 230 y = the interest ( capital, 

^"" he receives, ) 

consequently, 230 y — 80 a; = 905. 

In a similar manner may the 2d equation be obtained 
from the 2d statement of the problem. The rest is suffi- 
ciently easy of itself 

17) A person has two large pieces of iron. It is known 
that f of the first piece weigh 96 lbs. less than f of the 
second ; and that f of the second weigh exactly as much 
as f of the 1st. What is the weight of each piece? 

18) A cistern containing 210 buckets may be filled by 
two pipes. By tm experiment in which the first was 
opened 4, and the 2d 5 hours, 90 buckets of water were 
obtained. By another experiment in which the first was 
open 7, and the other 3^ hours, 126 buckets were obtained. 
How many buckets does each pipe discharge in 1 hour ? 
And in what time will the cistern be filled when the water 
flows from both pipes at once ? 

Remark, Find first how many buckets each pipe dis- 
charges in 1 hour. The 2d question is solved by a simple 
proportion, similar to that given in the remark to prob- 
lem 127 page 137.) 

19) A person has 50 coins, consisting of sovereigns and 
shillings ; their value amounts to <£334 145. How many 
has he of each kind 1 

20) A cook bought once 4 oranges and 4 lemons for 28 
pence. In the same manner he bought at another time 4 
oranges and 5 lemons for 33 pence. What was the price 
of an orange ? And what that of a lemon ? 
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21 ) A trader wanted to pay a debt of $30 with 60 lbs. 
&t eo&ee, and 40 lbs. of sugar. He calculated 4 lbs. of 
sugar as high as 3 lbs. of coffee. What is the price of 1 
lb. of each commodity ? 

22) A person has two kinds of goods. 8 lbs. of the first 
and 9 lbs. of the 2d cost together $18,46. Farther, 20 
lbs. of the first, and 16 of the 2d, cost together $36,40. 
What is the price per lb. of each article ? 

23) 15 Silician and 33 Leipzig ells together are equal 
to 39J Brabant ells ; further, 24 Silician ells and 55 Leip- 
zig ells, are together equal to 65 Brabant ells. What 
proportion, according to these conditions, do the Silician 
and Leipzig ells bear to the Brabant ? And what pro- 
portion does the Silician ell bear to 1 Leipzig ell ? 

Remark. Let x = the length of 1 Silician ell ex- 
pressed in Brabant measure, 
y = the length of the Leipzig ell expressed in Brabant 

measure, 

24) 40 French miles, when reduced to German miles, 
amount to 12^ such miles rhore than 53 English ; 10 
French and 26 J English miles are together equivalent to 
llf German miles. At this rale, what proportion do the 
French and English bear to the German miles ? And 
what relation have the French to the English miles ? 

Remark. Let x 5= the length of a French mile ex- 
pressed in German measure, 
y z= the length of an English mile expressed in Ger- 
man measure. 

Then 40 a; = 53 y + 12J ) 40 2—53 y=12^, 
\0x + 26iy = ^H p"" 10 X + 26j} y = Uf , 

whence, &c. 
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25) A person has two horses and two saddles, one of 
which cost $50, and the other $2. If he places the dear 
saddle on the first horse, and the cheap one on the 2d, 
then the 2d horse and saddle are together worth $8 less 
than the first horse and saddle ; but if he puts the cheap 
saddle on the first horse and the dear one on the 2d, then 
the 2d horse and saddle are worth 3f times as much as the 
other horse and saddle. What is the value of each horse ? 

26) There is a fraction such, that if 1 be added to its 
numerator, its value is = ^ ; but if 1 be added to the de- 
nominator, the value of the fraction c= ^. What fraction 
is it ? 

Remark, Letx = the numerator, 

y == the denominator^ 

— = the fraction. 

y 

Then ~ = 4, &c. 

27) It is required to find a fraction such, that if 3 be 
subtracted from the numerator and denominator, it is 
changed into ^ ; but if 5 be added to the numerator and 
denominator, its value is changed into ^. What fraction 

is It ? 

28) B has lent out at interest $12,600 more than A, 
and obtains 1 per cent more for his money ; on account of 
which his interest amounts yearly to $730 more than A's. 
C has lent $3,000 more than A, and at 2 per cent higher 
interest, wherefore he obtains for his sum $380 yearly in- 
terest more than A. How much has each lent ? And at 
what interest ? 

Remark. Let x = A's capital ; 
then X -|- 12,600 = B's capital ; 
and X -f- 3,Q00 = C's capital ; 

14 
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Let y = tbe Domber of per cent of A's capital ; 
jr -f- 1 = the number of per cent of B's capital ; 
y -f- 2 = tbe nomber of per cent of G's capital. 

But the interest of a capital being found by mnltipljing 
the capital by the rate of per cent, and di?iding by 100, 
we haT6 

— =rz A's interest ; 

(x+ 12.600) X(3r + 1) _ «>, interest .- 
lOU 

and (i+^«Xi5L+^_C's interest. 

Now since the excess of B's interest orer A, and that 
of C's over A is known, it will not be difficult to state the 
two equations. 

29) A company expended a certain sum at an inn, 
which is to be divided equally among them. Had there 
been 5 persons more, and had each spent 12j^ cents more, 
then the whole bill would have been $10,17^; but had 
there been 3 persons less, and had each expended 5 cents 
less, the bill would have been $8,25. How many were 
there in the company t And how much did they spend 
apiece ? 

Remark, Let x == number of persons, 

y = number of cents they spent apiece, 
then (x + 5) X (y + l^J) = 1,017^ cents. 
In a similar manner you may obtain the 2d equation. 

30) A work is to be printed, so that each page may con- 
tain a certain number of lines, and each line a certain 
number of letters. If each page was to contain 3 lines 
more, and each line 4 letters more, then there would be 
224 letters more on each page than there are now on it ; 
but if there were 2 lines less in a page and 3 letters less 
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in each line, then each page would contain 145 letters less 
than now. How many lines are there on each page 7 
And how many letters are there in each line ? 

Remark, Let r = number of lines, 

1/ = number of letters in each line, 
then X y = number of letters on a page, 

and(a: + 3) X (y + 4) = xy + 224 ; 
now find the 2d equation and the rest. 

31) Not long ago, says a certain person, the barrel of 
wheat was by $1, and the barrel of rye by 75 cents cheaper 
than they are now ; then the price of the wheat was 
double that of the rye ; their present prices are as 20 : 11. 
What is the present price of each article ? 

Remark, Let x = the present price of the wheat, 

y = the present price of the rye. 
Then x — 100 was double of y — 75, or 

tr— 100 = 2y — 150; 
now find the rest. 

32) A person had two barrels, and a certain quantity of 
wine in each. In order to have an 6<2't/a/ quantity in each, 
he poured out as much of the first cask into the 2d as the 
2d cask already contained ; then again, he poured out as 
much of the 2d into the first as the first then contained ; 
and lastly, he poured out as much from the first into the 
2d as there was then still remaining in the 2d. He had 
then 16 gallons of wine in each cask. How many gal- 
lons did each contain at first ? 

Remark. Let x = the number of gallons of the 1st, 

y = the number of gallons of the 2d. 
After the first pouring out, the contents will be as fol- 
lows : 

X — y s the 1st, 

2 y = the 2d. 
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After the 2d pouring out, the contents are, 
2x — 2 y = in the 1st, 
and 2y — (2x— 2y)==2y — 2a; + 2y = 4y — 21 

in the 2d. 
After the third pouring out, &c. 
The contents of each must finally be 16 gallons. 

33) A wine merchant had two kinds of wine. If he 
mixes 3 gallons of the worst with 5 of the best, the mix- 
ture is worth §\ per gallon ; but if he mixes S^ gallons 
of the worst with 8f of the best, then the mixture is worth 
$1,03^ per gallon. What does each wine cost per gallon ? 

34) Find a fraction such, that if I be subtracted from the 
numerator, and 2 from the denominator, it may become 
equal to 1 ; but if 1 be added to the denominator, and 2 
to the numerator, it may also be equal to 1. What frac- 
tion is it ? 

35) 37 lbs. of tin lose 5 lbs of their weight, when 
plunged into water,* and 23 lbs. of lead lose 2 lbs. in 
water. A composition of tin and lead weighing 120 lbs. 
loses 14 lbs. in water. How much does this composition 
contain of each metal ? 

Remark, Let x = the number of lbs. of tin in the 

composition, 
y= the number of lbs. of lead in the 

composition. 
If 37 lbs. of tin lose in water 5 lbs., 

1 lb. of tin loses ■^. 
Again ;' if 23 lbs. of lead lose in water 2 lbs., 
1 lb. of lead loses i^, 



* How this is to be understood, and how upon it the theory of spe- 
cific gravity is founded is explained in Grund's Natural Philosophy, 
under the head of specific gravity. 
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consequently % lbs. of tin lose ^^ x, 
and y lbs. of lead lose ^ y. 
Now that the number of lbs. in the composition, and 
also that of its loss in water is known, it will not be diffi- 
cult to state two equations. 

36) 21 lbs. of silver lose 2 lbs. in water, and 9 lbs. of 
copper lose 1 lb. in water. Now if a composition of silver 
and copper weighing 148 lbs. loses 14f lbs. in water, how 
many lbs. does it contain of each metal ? 

(This problem is entirely similar to the preceding one.) 

37) According to Vitruvius, the crown of king Hiero of 
Syracuse, weighed 20 lbs. and lost H lbs. in water. Sup- 
posing it consisted of gold and silver only, and that 19.64 
lbs. of gold lose 1 lb. in water ; but 10.50 lbs. of silver 
only 1 lb., how much gold, and how much silver did this 
crown contain ? 

38) It is required to find two numbers, whose difference, 
sum, and product are to one another as 2 to 3 to 5, that is, 
whose difference is ^ of their sum, and whose sum is f of 
the product. What numbers are they ? 

Remark* liet % and y be the two numbers, 
then z — y = f of (ar-j-y) = f x + f y 
and X -j- y = f of X y = f X y. 
Determine x from the first equation, and substitute its 
value in the 2d, by which means the 2d equation will be- 
come divisible by y. 

39) Find two numbers, the sum of which is 13, and 
the difference of their squares 39. What numbers are 
they? 

Remark, Let x and y be the two numbers, 
then X -|- y = 13 . . . . (A) 

and x2— y2 = 39 (B) 

I4# 



102 EZSRCI8K8 IN ALOBBRA. 

Divide the lower equation (6) by the first equation (A,) 
▼iz. x^ — y^ hy z -)- y ; and 31) by 13, by which means 
you will get an equation giving yon the difference between 
X and y only ; but the sum (A) and difference between 
two numbers being known, the numbers themselves are 
easily found. 

(See problem 1st, Section IX. ) 

40) The sum of two numbers is 9 ; the quotient ob- 
tained by dividing the larger by the smaller is 2. What 
are the two numbers. 

Remark, This problem may as well be solved by one 

unknown quantity only ; for if the quotient of — s= 2, 

X must be equal to 2 y ; that is, one number must be double 
of the other. 

41) The difference of two numbers is 12, and the one 
is 4 times contained in the other. What are the two 
numbers ? 

42) A young person was asked his own, his father's, 
and his grandfather's ages. He answered, my age and 
my father's together, amount to 54 ; my father's and my 
grandfather's to 109 ; and mine and my grandfather -s to 
85. How old was each ? 

43) How old are you 1^ asked a son of his father. 7 
years ago, answered he, I was *) times as old as you ; 7 
years hence I shall only be twice as old. What is the age 
of each ? 

44) A, B, and C, owe together $2, i90, and none of 
them can alone pay this sum ; but when they unite, it can 
be done in the following way : 1st, by B's putting ^ of 
his property to A's ; 2d, by C's putting f of his property 
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to B's, and 3dly, by A's adding § of his property to C's. 
How much did each possess ? 

45) A and B possess together, only § of the property 
of C ; B and ,C have together 6 times as much as A ; if 
B were $680 richer than he actually is, then he would 
have as much as A and C together. How much has 
each ? 

Remark, Let the three equations 

y -^ z = 6x 
and x + «=y +680; 
be reduced to this form, 

x + y — |2==0 
— 6a;-|-y-[- z = 
X — y -\' zs=z 680. 

Adding th^ last of these equations first to the 2d, and 
then again to the first, you will get rid of the y ; the rest 
of the solution is self-evident. 

46) I have three purses. A, B, and C, lying before me. 
If I take $20 out of the first and put them into the 2d, 
then the 2d contains 4 times as much as the first. If, on 
the other hand, I take $60 out of the 2d and put them 
into the 3d, then this contains If as much as there re- 
mains in the 2d. But if I take ^AO out of the 3d and 
put them into the first, then the 3d contains 2| as n\uch 
as the first. What is the contents of each purse ? 

Remark. Let x, y, z, represent the different contents 

of the three purses, 
then X — 20 = what remains in the first when $20 are 

put into the 2d. 
^ -f. 20 = the contents of the 2d after receiving $20 

from the first. 
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consequently, agreeable to condition Ist, 

y ^20sss ^x — 80, (Ist equation) 
or — 4ir + y= — 100. 
In a similar manner may the 2d and 3d equation be 
obtained. 

47) A, B, and C, compare their fortunes. A says to 
B, give me $700 of your money, and I shall have twice 
as much as you retain. B says to C, give me $1,400 and 
I shall have 3 times as much as you have remaining. C 
says to A, give me $420 and then I shall have 5 times as 
much as you retain. How much has each ? 

48) Find three numbers from the following properties : 
if 4 are subtracted from the first, and 4 added to the 2d, 
then the remainder is ^ of the sum. If 10 be subtracted 
firom the '2d, and as many added to the 3d, then the re- 
mainder is ^ of the sum ; but if 5 be subtracted from 
the first, and this number be added to the 3d, then the re* 
mainder is y\ of the sum. What three numbers are 
these ? 

Remark. Let x, y, z, be the three numbers. 
The 2d equation will be 

y-10 = T^(z+10); 
which, when multiplied by 10, may be transformed into 

lOy— 100 = 3 (z + 10) 
or lOy — 100==3z + 30 
or lastly 10 y — 3 z= 130. 
' In a similar manner may the first and 3d equation be 
arranged. 

49) A, B, and C, possess $1,820. If B gives A $200 
of his money, then A will have $160 more than B ; but 
if B receives $70 from C, then both (B and C) will have 
the same sum. How much has each ? 

50) Three persons. A, B, and C, jointly spent a certain 
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sum ; but none of them is alone able to pay it. A there- 
fore says to B^ give me the 4th part of your money, and 
then I can pay it alone ; B says to C give me the eighth 
part of your money, then I also can pay it ; then says C to 
A, I shall also be able to pay it if I receive half your 
money, although I, at present, possess only $4. How much 
money did they spend ? And how much had A and B ? 

Remark, Let x = A's money, 

y sss B's money, 
5 s=z the whole sum they owed , 
then X -f- y + ^ = ^ 5 because the 3d possesses only $4, 

orjE-fy — 5 = — 4, 
we have farther, x -j- ^ y = 5, 

y + i = ^> 

J X X + 4 =5, whence, &c. 

51) A person has three pieces of silver of different 
alloy, viz. 15, 10, and 9 parts out of 16 pure. If he melts 
the 15 pure with the 10 pure, then the mixture contains 
12 parts pure out of the 16, that is, |f pure. The silver^ 
arising from the mixture of the 15 and 9 parts pure, is of 
the same purity, (||). All three pieces together weigh 
144 ounces. How much does each piece weigh by itself? 

Remark, Let x, y, z, respectively, represent the num- 
ber of ounces each weighs. Then, according to the first 
condition, we have 

«»= + ify = i§of(x + y) 

or also ^ x=^^y, or finally, 3 2=2 y, whence jfEssfz. 
In a similar manner we obtain from the 2d condition, 

«^ + A« = ifof (x + «), 

or if a^ + A « = if ^ + if ^/whence ^x = ^z, 
or X s= z. 

Now since by 3d condition, x -j- y + ^J = 144, 

and y === ^ X, and z =z x, 

we shall have x -f- f x -{- a?= 144, 
whence^ 6lc. 
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52) A persoQ has three magazines, each of which con- 
tains three kinds of grain, viz. wheat, rye, and barley. 
The first magazine contains 192 barrels of wheat, (>3 bar- 
rels of rye, and 120 barrels of barley ; the 2d, 72 barrels 
of wheat, 210 barrels of rye, and 16d barrels of barley ; 
the third 144 barrels of wheat, 162 barrels of rye, and 
312 barrels of barley. The value of the first magazine is 
92,202 ; the value of the 2d, $2,436 ; and the value of 
the third, 93,225. What is the value of a barrel of each 
grain ? 

53) A, B, and C, purchase cofiee, sugar, and tea at the 
same prices. A pays $11,62^ for 7^ lbs. of coffee, 3 lbs. 
of sugar, and 2^ lbs. of tea; B pays $16,25 for 9 lbs. of 
coffee, 7 lbs. sugar, and 3 lbs. of tea ; C pays $12,25 for 
2 lbs. of coffee, 5^ lbs. of sugar, and 4 lbs. of tea. What 
is the price of each article per lb. ? 

54) Three soldiers, A, B, and C, in a battle made $96 
booty, which they wish to share equally. In order to do 
this, A, who made most, gives B and C as much as they al- 
ready had ; after this B gave to A and C as much as they 
already had ; and finally C to A and B as much as they 
then had. If then by these means the intended equal di- 
vision is effected, how much did each soldier make 1 

Solution, Let x, y, z, represent the sums the three 
soldiers had at first. 

According to the first condition we have 

aj + y-f z = 96. 

According to 2d condition, the first soldier has after the 
first distribution 

X—y — z, 

and the others 2 y,2 z respectively. 

After the 2d distribution, 
the 2d had 2 y — (x — y — z) ~2 z = 3 y — x ^ z ; 
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the 1st had 2 X (x — y — z) = 2 z — 2 y — 2z ; 
the 3d had 2 X ^ z = 4 ;7. 

After the third distribution 
the third had 4z— {Sy—z—z)—{2x^2y—2z) • 

4z — 3^-\-X'{'Z — 2z'^2if-^2z=7z—y — z ; 
the 2d had twice (3y — x — ^2)=6y — 2r — 2z; and 
the 1st had twice (2x — ^2y— 22)=42 — 4y — iz. 

But as the three last shares are all equal to one another, 
we have the following two equations : 

1 z^y — 2; = 6y — 2% — 2z 
4x — 4y — 42=6y — 2% — 2z\ 
and lastly from 1st condition, x -j- y -|- « = 96, 
which three equations, when properly arranged, give 
9z_ 7y_|. x = (A) 

— 2z— 10y+6x = (B) 
z + y -f a; = 96 (C) 

Subtracting (A) from (C) we obtain 

— 8 2 -f 8 y = 96 (a) 
Multiplying (C) by 6 and subtracting (B) from it 
we have 8 z -f 16 y 3= 576 (6) 

and adding the two last equations (a) (6) together, we 
have at once, 

24 y = 672, 
whence the value of z and x are easily (bund. 

55) There are three numbers whose sum is 83. If from 
the first and from the 2d (froni each) 7 be subtracted, 
the remainder of the 2d is ^ of the remainder of the first; 
but if from the 2d and 3d (from each) 3 be subtracted, 
then the remainder of the 3d is ^y of the remainder of 
the second. What three numbers are they ? 

* Compare to this the problems in Subtraction of compound quanti- 
ties, Sect. I. 
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Remark. Let the three numbers be represented by x, 
y, Zy respectively. 

Then according to the 1st condition, 

x + y + « = 83. 

According to the 2d condition, 

y — 7=fofz— 7, 
or y — 7 = 1 X — V.&'C. 

56) In the three drawers of my desk I have a sum of 
1(162. In order that there may be the same sum in each, 
I take out as much of the first as is necessary, in order to 
put into the other two half of what each already contained. 
I then take out of the 2d, and afterwards out of the third 
drawer, each time as much as is necessary to put into the 
other two, half of what they then contained. Now if at 
the end of the third distribution, there remained actually 
the same sum in each, how much did each drawer con- 
tain at first? 

(See the solution of problem 54.) 

57) Required to find three numbers of the following 
properties : if 6 be added to the first and to the 2d, then the 
first sum is | of the 2d sum ; when 5 are added to the 
first and to the 3d, the 2d sum is -^ of the 3d ; but if 36 
be subtracted from the 2d and from the 3d, then the re- 
mainder of the 2d is f of the remainder of the 3d. What 
numbers are these ? 

Remark. The solution of this problem is analogous to 
that of problem 55. 
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SECTION XI. 

PROBLEMS WHICH LEAD TO QUADRATIC 

EQUATIONS. 

A. Problems which lead to pure Quadratics, 

1) What number is it whose square is 144 ? 

2) What number is it, whose half raised to the square 
gives 49 ? 

3) What number is it, whose half multiplied by its fourth, 
gives 18 ? 

4) What number is it, whose half multiplied by its third 
part gives 864 ? 

5) What number is it, whose 5th and 6th part multi- 
plied together gives 480 ? 

6) What number is it, whose 7th and 8th part multi- 
plied together, and the product divided by 3, gives the 
quotient 5298| ? . . . 

7) It is required to find a number such, that if it be 
added to 94, and again subtracted from 94, the product of 
the sum by the difference thus obtained, shall be 8,5 L2. 
What number is it ? 

Remark, l£ x = the number, 

then X "^9^ \s the sum which roust be multi- 
plied by X — 94 (the difference) in order to pro- 
duce 8,512. 

8) What two numbers multiplied together give 750, 
and when divided by each other^ give the quotient 3|-t 

15 
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Remark. If one Damber is represenled by x, then on 
account of condition 2d, the other is 3^ z. 

9) Find two numbers, the sum of whose squares 
= 13,001, and the difference of their squares =s 1,449. 

Remark, The pupil ought to observe that the sum of 
the squares added to the difference gives twice the square 
of the larger. 

10) Some persons asked the landlord the amount of 
their bill. He answered, if each of you pay as many 
shillings as there are persons, I am satisfied. They then 
paid the landlord $24, (6 shillings = 91.) 

11) A gentleman bought a number of horses; each 
costs 4 times as many dollars as there are horses. How 
many horses did he buy ? 

12) If I multiply the tenth part of my fortune by itself, 
and obtain $419,904, what is my fortune? 

13) A gentleman has three sorts of merchandise. The 
lbs. of each sort costs as many dollars as it contains lbs. 
The 2d sort contains twice as many lbs. as the first, and 
the third sort contains 3 times as many pounds as the 2d. 
How many lbs. were there of each sort ? 

14) A certain number of merchants have put out a 
capital at interest ; each has put out 10 times as many 
dollars as there are merchants, and gains as many per 
cent as there are merchants. Now if the 100th part 
of the whole gain is multiplied by the number 2|, the pro- 
duct is the number of merchants. How many merchants 
were there ? 

Remark, If op = number of merchants, 
then 10 z sss the capital of each, 

10 x^ c=: the whole capital put out. 
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j^ of 10 x^ = -— = the interest or gain of the 

whole, &c. 
(The final equation will contain xin both terms, and may 
therefore be divided by x.) 

15) A certain capital is put out at 4 per cent. If you 
multiply the number of dollars in the capital by the num- 
ber of dollars in the interest for 5 months, you obtain 
$117,041f . What is the capital ? 

Remark, Let x = the number of dollars in the capital, 
then y^^ X s= ^1^ X = number of dollars in the 

interest of 1 year or 1 2 months, 
and -^ of 7^^ X = ^ ar = number of dollars in the 

interest of 5 months. 
The rest of the solution involves no further difficulty. 

16) A person has three kinds of goods, which together 
cost $230/^. The pound of each article costs as many 
three pences (^ of a dollar) as there are lbs. of that ar- 
ticle. But he has ^ more lbs. of the 2d kind than he has 
of the first, and 3^ times as many of the third as he has 
of the 2d. How many lbs. has he of each article } 

Remdrk. If a? = number of lbs. of the first kind, 

^ X = number of lbs. of the 2d kind, 
and 3^ X ^ ^ = number of lbs. of the 3d kind. 
(The rest of the solution is analogous to that of prob- 
lem 14.) 

17) A person has a small quantity of a certain mer- 
chandise on hand. On being asked how many lbs. there 
were of it, he answered, if I sold the lb. for 2^ times as 
lAany dollars as there are lbs. I should get exactly as much 
above $125, as I shall get less than $125 if I sell the lbs. 
for half as many dollars as there are lbs. How many lbs, 

b*4 be 1 
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Remark, Let x = number of lbs. 

^xs= 1^ X the number of doTIars he 

would sell a lb. in the first case, 

-^ z^ = the price of the whole merchandise 

in this case, 
and ^x^ — 125 = to what he would then get above 

$125. 

Again, -^ = number of dollars he would sell a lb. in 

the 2d case. 
The rest of the solution is sufficiently plain. 

18) I have a certain number in my thoughts ; this I 
multiply by 2^, add 7 to the product, and multiply this isum 
by 8 times the number. I then divide by 14, and sub- 
tract from the quotient 4 times the number, and obtain 
2,352. What number is it? 

Remark, Although this problem appears to be compli- 
cated, it is yet one of the simplest. If the pupil denotes 
the unknown number by x, and performs correctly all the 
operations indicated in the enunciation, the final equation 
is a simple quadratic. 



B. Problems leading to Mixed (Quadratic Equations. 

1) There are two numbers, one of which is greater than 
the other by 8, and whose product is 240. What numbers 
are they ? 

2) Some persons had drank 12 bottles of wine, at 91 a 
bottle. The landlord told them that he should be satisfied 
if each of them would pay him 59 cents more than there 
are persons. How many persons were there ? 

3) A field is 6 roods longer than it is broad ; its whole 
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contents is 91 sqaare roods. How long and how broad is 
that field ? 

Remark, The pupil ought to recollect that the sqaare 
contents of a rectangular field is tKe product of its length 
by its breadth. 

4) It is required to find a number, whose square is 
greater than the number itself by 306 ? 

5) It is required to find a number such, that if its 3d 
part be multiplied by its 4th, and to the product 5 times the 
number added, the sum exceeds the number 200 by as 
much as the number sought is less than 280 1 

Remark. Let x = that number, 

then — X -T- = |o = **® ^^'''^ multiplied by its fourth, 

x^ 

T^ -f- 6 X — 200 = what the product, plus 5 times 

the number exceed 200, 
280 — x=s, what the number is less than 280. 
The rest of the solution is self-evident. 

6) A gentleman stopped with his family at a tavern, 
and paid a certain sum for each day. He remained there 
6 days longer than he pays dollars for each day. At last 
his bill amounts to 9135. How many days was he at the 
tavern ? And how many dollars did he pay for each day ? 

Remark. Let x = the number of dollars he pays each 

day, 
then X -f" ^= number of days he stopped, 
and X -)- 6 multiplied by z:^ what he paid for the 

whole time. 
The rest of the solution is sufiiciently easy. 

7) A person being asked his age, answered, my mother 
was 20 years old when I was born, and her age multiplied 
by mine, exceeds our united ages by 2,500. What was 
his age? 

15» 
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* 

Remark. If x e= his age, 

then X -j- 20 = his mother's age, 
and X maltiplied by (x -f* ^^)f l^ss (2 x -f- 20) must equat' 
2,500. 

8) A farmer being asked how many oxen he had in hi» 
stable, answered, if I multiply their number by itself, then 
the product is by 32 greater than the result which I obtain 
if I multiply their number by 35,. and add to the product 
the number itself, together with 800. How many oxen 
were there I 

9) A man bought a horse for a certain number of dol- 
lars, and sold it again for $119, by which means he 
gains as many per cent as the horse cost him dollars. 
What did the horse cost him ? 

Remark, Let x == what the horse cost him, 

X x^ 

then the gain is fgo ®^ ^» ^'* jyo ' 

10) Determine the fortunes of three persona, A, B, and 
C, from the following properties : for every $5 which A 
possesses, B has $9 and C $10. Farther, if we multiply 
A's money by B's, and B's money by C*s, and add both 
products to the united fortunes of all three, we shall get 
8,832. How much had each T 

Remark, Let a: = C's fortune, 
then ^jy X = B's, 
and i X =z A's. 
The rest of the solution is evident from the conditions. 

11) A person bought some pieces of cloth at equal pri- 
ces for $(M). Had he got three pieces more for the same 
sum, each piece would have cost him $1 less. How many 
pieces did he buy! 

Remark, Let x = the number o£ pieces,, 
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then — = the price of 1 piece. 

But ir he had got 3 pieces m€M*e' for the same sum^ then 

— r-rr= the price of 1 piece, 
x-f- 3 

12) A charitable person divides the sum of $36, iii' 
equal shares among the poor of a small town- ; but as 6 
of those whom he thought of relieving stood no longer in 
need of assistance, each of the remaining paupers had 
for his share sixpence {^^ dollar) more than he otherwise 
would have had. How many paupers were there at first? 

(This problem is entirely similar to the preceding one.) 

13) In a town there are a certain number of houses. 
If 55 be added to their number, and 45 subtracted from 
it, and the sum and difference thus obtained are multiplied 
by each other, you obtain 900,000. How many houses 
are there in that town ? 

Remark. Tf a; = the number of houses, 

the X -f- 55 is the sum which is to be multi- 
plied by the difference x — 45. 

14) Three journeymen were working each as many 
days as he had shillings for his daily wages ; but B has 1 
shilling a day more than A, and C one shilling more than 
B. They received together $40 and 5 shillings. How 
many days did each of them work ? And how much did 
each of them earn ? 

15) Each of two captains ordered $1,200 booty to be 
divided equally among his soldiers. The second captain 
had 40 men less in his company than the first, on which 
account each of his men received $5 more than one of 
the other company. How many i^oldiers had each cap- 
tain ? And how much does each soldier seceive 1 
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Remark. Let x = the number of the 2d compaay, 
then X 4~ ^^ = ^^® number of the 1 st company, 

s= the share of 1 man in the 2d com- 

* pany, 

and I 4fi ^ ^'^G share of I man m the 1st com- 
^ + *" pany. 

16) A farmer has a field of 1,680 square roods. The 
length of this field is by 4 greater than 4 times its breadth. 
How long and how broad is this field ? 

(See remark to problem 3, page 173.) 

17) I have a number of dollars about me. If I mul- 
tiply their number less 5, by their number less 6, then 1 
obtain 3 times their number. How many dollars have I? 

16) A person bought as many pounds of a certain com- 
modity as he pays pence per lb. ; but for paying cash he 
deducts a penny per lb., paying in the whole only £4 lO.s. 
3(f. How many lbs. did he buy ? 

19) A gentleman being asked his age, answered, my 
brother is i year older than I, and his age multiplied by 
mine produces the number 1,260. What is the age of 
each? 

20) 20 persons, men and women, spent together (48 
at an inn : the men $24, and the women the same sum. 
Now on inspecting the bill, it is found that the men have 
to pay one dollar each more than the women. How many 
men and women were there in the company ? 

(This problem is similar to problem 15.) 

If z = number of men, 

20 — X = number of women, 

24 

— = what 1 man spends, &c. 
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21) A person bought a horse, and paid a certain sum for 
him. He afterwards sells him again for |^I44; by which 
means he gains exactly as much per cent as the horse cost 
him. How much did the horse cost ? 

(Compare this to problem 9, page 174.) 

22) There are two numbers, one of which is by 7 
greater than ihe other. If the number 100 be divided by 
each of these numbers, and the quotients are added, 43^ 
are obtained. What two numbers are these T 

23) A merchant sends for a piece of stuff, and pays a 
certain sum for it, besides 4 per cent for carriage. He sells 
it again fox $390, and gains by the bargain as much per 
cent as the 12^th part of the purchase money amounted 
to. What did he buy it for ? 

Solution, Let x = number of dollars he gave for it^ 

then Y^^ X = 1^-^ X what he paid for carriage, 
and X -}- ^i-g^ x = §f X = what the whole stands him in 

for, 

~ = the 12th part of the purchase money ; 
consequently, also the number of per cent he gains ; 

therefore, of ff x= the whole gain, which together 

with the cost (§f x) must amount to $390, 
The rest may easily be found by the pupil. 

24) A lb of a certain commodity is sold with as many 
per cent profit as the prime cost of it amounted to in dol- 
lars. It is sold for $24 a lb. What was the prime cost 
of this commodity ? 

(This problem is easier, but similar to the preceding^ 
one,) 

25) Two travellers, A and B, set out at the same time 
froiD two different places, c,d, A travels from c to d^ and 
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B fiom d to c. On the way they met, and it then ap- 
peared that A had already gone 30 miles more than B, 
and according to the rate at which they travel, A calcu« 
lates to reach the place 1/ in 4 days, and that B can arrive 
at the place c in 9 days. What is the distance (how many 
miles are there) between c and d ? 

Solution. Let z = the number of miles B travelled, 
then z -^ 30 = the number of miles A travelled ; 
therefore B will have left z -f- 30 miles to make, which is 
the distance A has come, in order to reach c ; and A will 
have X miles to make, or the distance which B had come 
when they met, in order to reach d. 

But as B calculates to be in c in 9 days, he must travel 
at the rate of 

i of z + 30 = ^-^^ in 1 day, 
and for a similar reason must A travel at the rate of 

-7- in 1 day. 
4 

Now as B has come z miles, and travelled — ^^ — miles 

•7 

in a day, we obtain the number of days he was out on his 
journey before be met A, by dividing the distance he has 
come by the number of miles he travels in 1 day. By 
this means we obtain 

z-f-30 _ 9z 
^•~9 ~z + 30 
for the number of days B had been on the road ; and in 
a similar manner, 

. ..^. * 4 a? + 120 

(z + 30):^=— ^ 

for the number of days A had been on the road. 
Now in the problem it is stated that they set out at tb9 
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same time ; they must consequently have been the same 
number of days on the road when they met ; whence it is 
easy to form an equation ; and if x is once determined, 
the rest follows of course. 

26) What two numbers are they, whose sum is 41, and 
the sum of whose squares is 901 ? 

Remark. Let x and y respectively represent the two 

numbers. 
Then 2 +y =41 (A) 
and 29 + y9 _ 91 (B) 

Raise both members of the first equation (A) to the 

square, and you will obtain 

jc2 + 2xy + y2= 1,681, 

and as x^ + y^ = 9L 

2 2 y = J ,590, 

1,590 795 
and 2 = -— — = . 

This value of 2 substituted in (A) will give y, whence 
the rest follows of course. 

27) What two numbers are they, whose difference is 8, 
and the sum of whose squares is 544 ? 

The two equations are 2 — y= 8 (A) 

x^ + f/^z^ 544 (B) 
Proceed with them as in the preceding problem. 

Remark, Let the pupil recollect that the square of 
— y is + y2. 

28) Find two numbers whose product is 255, and the 
sum of whose squares is 514. 

Remark. Jjetir, y, respectively represent these numbers. 

255 
Then 2 X y = 255 (A), whence 2 = — 

and 29 + y2 = 5l4 (B). 

Now if the pupil were to proceed as usual, he would 
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obUin an equation of the 3d degree ; but if he pay proper 
attention to the nature of the two equations before him, 
he will easily perceive that by adding douWe of the Ist 
equation to the 2d (B), the 2d equation becomes a perfect 

square, viz. 

^ 2 X y = 510, which added to (B) 

gives x2 + 2 X y + y2 = 514 + 510, 

or z2 + 2xy+y^ = l'^^- 

Now by extracting the square root of both numbers, 
he will obtain a simple equation in x and y ; which to- 
gether with the equation (A) is sufficient to determine x 
and y. 

29) Divide the number 16 into two such parts, that the 
product of the two parts' added to their squares, may be 
= 208. 

Remark, If one number is represented by x, 
the other is 1 6 — x. 

(Tn taking the square of 16 — x the pupil must take 
care not to omit the double product of 16 by — x. 

30) What number is it, which added to its square root 
gives 1332] 

Remark, If x = the number, 

then y/x = the square root of it, 
and X -f ^/x = 1332. 
Now to get rid of the term y/x, we must raise both 
members of the equation to the square. But if we do this 
with the equation as it now stands, we shall in taking the 
double product of x by ^/ar, obtain a new term, involving 
i/x. For this reason we must give our equation the form 

^x=1332 — X, 
and now by raising both numbers to the square, 
X = 1,774,224 — 2,664 x+opa, 
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or, by bringing all the terms which involve % on the left 
side of the equation, 

— a;2 _|, 2,665 x = 1,774,224, 

and the <^hanging all the signs, (that is, by multiplying the 
whole equation by — 1), 

a;9 _ 2,665 a; == — 1,774,224, whence x^ = &c. 

Of the two signs, which in the answer precede the rad- 
ical sign (^), only the sign — can be used in this problem. 

31) What number exceeds its square root by 48^ ? 

32) Two retailers, A and B, jointly invested $500 in 
business, to which each contributed a certain sum. A let 
his money remain 5 months, B only 2 months, and each 
received back $450 capital and profit. How much did 
each advance ? 

Solution, Since both together invested $500, and each 
received back $450, they received together $900; the 
whole profit therefore was 

900 — 500 = 400 dollars. 
Now if X = the number of dollars the first con- 
tributed, 
then 500 — x = the number of dollars the second con- 
tributed. 
But in compound fellowship, the whole capita], multiplied 
by its time, is to each partner's capital multiplied by its 
time, as the whole gain is to each partner's gain. 
Now we have 

5 . X = A's capital multiplied by its time, 

1,000 — ^ X =: B's capital multiplied by its time, 

therefore 1^000 4- «^ ^ "= the whole capital multiplied by 

its time ; 
consequently we have the proportion, 
1,000 -f 3 X : 5 X : : 400 : A's share of the gain, 
16 
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(In a similar manner we might have obtained 
1^000 + 3x: 1,000 — 2 or = 400: B'8 gain; 
400,000 — 800x „, 
''^^^-1,000 + 3^=®^S*'°- 
Bot for the purpose of our solution A's gain is sofficient.) 

Now as A received for capital and gain $450, we must 
have the equation 

2,000 X , 

l,000 + 3x + ^ = ^^- 

Multiplying the whole equation by 1,000 -|- 3 or, we obtain 

2,000 % + 1,000 X + 3 x2 = 450,000 + 1,350 x, 
or 3 x2 + 1,650 x = 450,000, 

and x2 + 550 ar = 150,000 ; 

whence x = d&c. 

The same problem might have been solved also by the 
following proportion : A's capital multiplied by its gain, is 
to B's capital by its gain, as A's gain is to B's gain ; for if 
each partner's gain is in proportion to the whole gain, their 
gains must be in proportion to each other, which may be 
expressed thus : 

5 X : 1,000 — 2 X :: 450 — X : 450 — (500 — x) ; 
or 5 X : 1,000 — 2 x : : 450 — x : — 50 + x ; 
(because 450 — x is A's gain, 

and 450 — (500 — x) = — 50 + x is B's gain,) 

and because the product of the means is equal to the pro- 
duct of the extremes, 
450,000 — 900 X — 1 ,000 x + 2 x^ = 5 x^ — 250 ar. 

This equation, when reduced, may be written in this form, 
— 3 x« — 1,650 X = — 450,000, 
3 a^ _ 1 ,650 a? = 450,000, 
and lastly x»-{- 550 x= 150,000; 



EXERCISES IN ALGEBRA. 183 

which is exactly the same equation as the one we ohtained 
ahove. 

(Let the pupil now try to solve the following problem by 
himself.) 

33) Two persons, A and B, jointly invested $2,000 in 
business. A let his money remain 17 months, and re- 
ceived back in capital and profit j^l,7I0; the other al- 
lowed his money to remain 12 months, and received in 
capital and gain $1,040. What was each partner's stock 
in trade ? 

34) Find two numbers whose difference added to the 
difference of their squares makes 150, and whose sum 
added to the sum of their squares makes 330. What two 
numbers are these ? 

Remark. If x and i/ represent these ^two numbers re- 
spectively ; then we have the two equations 

x^ — y^'\-x — y=zl50 
and x2^y2^a;_|.y _33o 

and by adding the two equations, 

2 a:2 -(- 2 x = 480, whence, &c. 

By subtracting the upper equation from the lower, we 
should have obtained 

2 y^ + 2 y = 180, whence, &.c. 

35) It is required to find a number, consisting of three 
digits, such, that the sum of the squares of the digits, 
without considering their position, may be = 104 ; but 
the square of the middle digit exceeds twice the product 
of the other two by 4 ; further, if 594 be subtracted from 
the number sought, the three digits become inverted. 
What number is it ? 

Remark. Let x represent the first digit beginning on 

the right^ 
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y the second, 

z the third, 
then the number is 100 z-^-Uy -{-x^ 
(because in the third place are the hundreds, in the 2d the 
tens, and in the let the units.) 

The three conditions of our problem may now be veri- 
fied in the following manner : 

according to the 1st condition, we have 

22 ^ y2 ^ ^Q = 104 J . (A) 

according to the 2d condition, 

y2=^2xz-|-4; . . (B) 
and according to condition 3d,. 

100«+10y+ir — 694 = 100ic+10y + 2 . (C) 
(because the digits shall then be inverted.) 

This last equation when arranged gives 

99 2^— 99 ar = 594, 
or 11 2r— II £= 66, 
or z — a; =2 6, 

whence z = a; -|- 6 . . (a) 

This value of z substituted in (B) gives 

y2 = 2 ar(x + 6)4-4, • 
or y«=52x2 + 12x-}-4. 
Further, since 2 s= a: -{- 6 . . • . (a) 

z^ = x^-\-\2x+2Q. 

These two values of y"^ and z^ substituted in (A) give 
xa -j- 2 x9 + 12 a? + 4 + x2 ^ 12 X -f 36 = 104, 

or 4 2^ _|_ 24 a: = 64 ; whence, &c. 

The value of x substituted in (a) determines z and the 

values of x and z substituted in (B) gives y. 

Let the pupil now solve the following problem bj himself. 

36) It is required to find a number consisting of three 
digits, by the following conditions : the sum of the squares 
of the digits, without considering their position, shall be 
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77 ; the square of the middle digit shall by 1 exceed the 
product of the other two ; further, if 198 be subtracted 
from the whole number sought, the three digits become 
inverted. What number is it? 

37) There are three numbers in a geometrical progres- 
sion. If we add them their sum is 126 ; but if we multiply 
them together their product is 13,824. What three num-^ 
bers are they ? 

Remark. Let x, y^ z, represent these numbers respec- 
tively. 
Then because they are in a geometrical proportion 

further, their sum being 126, 

x + y + z=126, (B) 
finally, their product xi/z = 13,824. (C) 
From (A) we have x z = ^^ 

and 3J = — (a) 

z ^ ' 

This value of x substituted in C gives 

^.yz= 13,824 ; 
or y3 c= 13,824, 

3 



whence y = ^13, 824. 

The value of y being found, substitute it in (a), and you 
will have expressed x by means of z only. This new 
value of X together with that of y substituted in (B) will 
give the value of z by a simple quadratic ; whence the 
rest follows of course. 

16» 
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CONTAINING PROBLEMS IN COMPOUND 

INTEREST AND ANNUITIES FOR 

THE USE OP LOGARITHMS. 

Formulas. 

I. If c denote any capital you please, p the rate of in- 
terest (per cent), n the number of years it stands out, then 
capital and compound interest amount together in n years 
to = c p*, whence the log. of the whole amount A 

= log. c '\- n log. p. 

Remark, p in this formula stands for what 100 dollars 
amount to at the end of one year, divided by 100. Thus 
if the rate of interest is 4 per cent, then 100 dollars will 
at the end of 1 year amount to 1.04 ; wherefore 

P = m=l.04. 
In like manner if the rate of interest were 5 per cent 
p would stand for L05, 

if 6 per cent, jp = 1 .06, 
if 4i per cent, p t= 1. 04 J = 1.045, 
if 6J per cent,p = 1.05| = 1.0575, 
and so on. 

II. If c denote a capital which was put out for n years 
at the rate of p per cent, and C another capital put out 
at P per cent ; then^in order that the latter capital C may 
become as large as c, we must have the equation 
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N log P '\-log C = n log p + log c. * 

These two formulas are sufficient to solve any problem 
in compound interest. If, for instance, the number of 
years which the 2d capital must stand out to become equal 
to the first is demanded, then you need only make N the 
unknown quantity ; if instead of N, the amount of the 
capital C, or the rate of interest is to be found, then deter- 
mine it from the same equations by taking c or p for the 
unknown quantities, ^c. 

APPLICATION or THESE FORMULAS TO THE SOLUTIOX OF 

PROBLEMS. 

1) A capital of $1,000 is put out at 4 per cent corn- 
pound interest. What will it amount to in 10 years ? 

Remark, The logarithm of the amount 

is = log 1,000 -f- 10 X log 1.04. 
Now log 1,000 = 3, 

log 1.04=0.012837, 
hence 10 log 1.04 = 0. 128370, 
consequently log 1,000 + 10 log 1.04 = 3.128370. 
Now the number which corresponds to this logarithm 
is also the number which corresponds to the logarithm of 
the whole amount of the capital ; and therefore the answer. 

ft 

In a similar manner find the answer to the following 
questions, 

2) A capital of $1,000 is put out at 5 per cent com- 
pound interest. What will it amount to in 20 years ? 

* Supposing the latter capital C were to remain out JV 
years. Then according to Formula I. we have the whole 
amount of this capital in JV* years =» C P^, And as its 
amount is equal that of c in n years, which is s=scp% we 
have the equation C P.^*=3 c »*, and taking the logarithm of 
both numbers, we have log. u-f* JV*log. P »log. c^- nlog jp. 
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years, if it bear 6 per cent, and the interest be paid half 
yearly ? 

Remark, If the interest be paid Aa(f yearly for 10 
years^ it is the same as if the same capital were out at 3 
per cent annually for 20 years. Our formula becomes in 
this case, 

log of the amount = log 10,000 + 20 log 1.03. 

14) The fioston Provident Institution for Savings de- 
clares semi-annually a dividend of 4 per cent,* which, if 
not taken up, is added to the capital. What will $100 
at this rate of interest amount to in 10 years ? 

15) What would be the amount of $85 put into the Bos- 
ton Savings Bank, at the end of 12 years 1 

16) To what sum will $10 put into the Boston Savings 
Bank increase in 20 years? 

17) A gentleman is to receive $6,000 in 4 years to 
come, without interest. What is this sum worth, if com- 
pound interest be calculated at 4 per cent? 

Remark, From formula I, (page 186) 
log of amount = log c + » logp, 

we obtain log 6,000 = log c -[- 4 log 1.04 
(because here the amount at the end of the 4th year is 
known ; but the capital which in 4 years amounts to that 
sum, is to be determined.) 

From this equation we have 

log 6,000 — 4 log 1 .04 = log c ; 
but log 6,000 — 4 log 1.04 == 3.846283 ; 

therefore the number which corresponds to this logaiithm 
in the tables will be the capital sought. 



* The Boston Savings Bank declares yet every 6 years another 
dividend, in addition to the 4 per cent semi-annually. 
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3) A capita] of $5,000 stands oat at 4 per cent com- 
pound interest. What will it amount to in 10 years ? 

4) The same capital (see problem 3) stands out 20 
years. What will it amount to at the end of that time, 
supposing the rate of interest to remain the same ? 

5) What is the amount of the same capital (problem 3) 
at the same rate of interest, in 40 years ? 

6) What will $3,200 at 3 per cent compound interest, 
amount to in 80 years ? 

7) What will the same capital amount to in 80 years at 
the rate of 6 per cent ? 

8) In a certain province there are at present 200,000 
inhabitants. If the population increases -^ part (2 per 
cent) yearly, what will it be in 100 years hence ? 

9) In a certain province there are at present 500,000 
inhabitants. If the population increases annually by ^ 
(10 per cent) of the population, what will it amount to in 
100 years ? 

10) A gentleman puts out a capital of $20,000 at 5 
per cent compound interest. What will it amount to in 
12 years ? 

11) A gentleman puts out $25,000 at 3^ per cent com- 
pound interest. What will it amount to in 20 years ? 

12) What is the amount of a capital of $10,000 at the 
rate of 6 per cent in 15 years 8 months ? 

Remark, Calculate the amount of the capital to the 
end of the 12th year, to which add, 8 months simple in- 
terest of the whole amount found. 

13) What will a capital of $12,000 amount to in 10 
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yearSy if it bear 6 per cent, and the interest be paid half 
yearly ? 

Remark. If the interest be paid half yearly for 10 
years^ it is the same as if the same capital were out at 3 
per cent annually for 20 years. Our formula becomes in 
this case, 

log of the amount = log 10,000 + 20 log 1.03. 

14) The Boston Provident Institution for Savings de- 
clares semi-annually a dividend of 4 per cent,* which, if 
not taken up, is added to the capital. What will $100 
at this rate of interest amount to in 10 years ? 

15) What would be the amount of $85 put into the Bos- 
ton Savings Bank, at the end of 12 years ? 

« 

16) To what sum will $10 put into the Boston Savings 
Bank increase in 20 years? 

17) A gentleman is to receive $6,000 in 4 years to 
come, without interest. What is this sum worth, if com- 
pound interest be calculated at 4 per cent? 

Remark, From formula I, (page 186) 
log of amount = log c -j- » log j?, 

we obtain log 6,000 = log c + 4 log 1.04 
(because here the amount at the end of the 4th year is 
known ; but the capital which in 4 years amounts to that 
sum, is to be determined.) 

From this equation we have 

log 6,000 — 4 log 1.04 = log c ; 
but log 6,000 — 4 log 1.04 = 3.846283 ; 

therefore the number which corresponds to this logaiithm 
in the tables will be the capital sought. 



^ * The Boston Savings Bank declares yet every 5 years another 
dividend, in addition to the 4 per cent semi-annually. 
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3) A capita] of ^,000 stands out at 4 per cent com- 
pound interest. What will it amount to in 10 years ? 

4) The same capital (see problem 3) stands out 20 
years. What will it amount to at the end of that time^ 
supposing the rate of interest to remain the same ? 

5) What is the amount of the same capital (problem 3) 
at the same rate of interest, in 40 years ? 

6) What will $3,200 at 3 per cent compound interest, 
amount to in 80 years ? 

7) What will the same capital amount to in 80 years at 
the rate of 6 per cent ? 

8) In a certain province there are at present 200,000 
inhabitants. If the population increases -^ part (2 per 
cent) yearly, what will it be in 100 years hence ? 

9) In a certain province there are at present 500,000 
inhabitants. If the population increases annually by -^ 
(10 per cent) of the population, what will it amount to in 
100 years ? 

10) A gentleman puts out a capital of $20,000 at 5 
per cent compound interest. What will it amount to in 
12 years ? 

11) A gentleman puts out $25,000 at 3^ per cent com- 
pound interest. What will it amount to in 20 years ? 

12) What is the amount of a capital of $10,000 at the 
rate of 6 per cent in 15 years 8 months ? 

Remark, Calculate the amount of the capital to the 
end of the 12th year, to which add, 8 months simple in- 
terest of the whole amount found. 

13) What will a capital of $12,000 amount to in 10 
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years, if it bear 6 per cent, and the interest be paid half 
yearly 1 

Remark. If the interest be paid h<df yearly fw 10 
years^ it is the same as if the same capital were out at 3 
per cent annually for 20 years. Our formula becomes in 
this case, 

log of the amount = log 10,000 + 20 log 1.03. 

14) The Boston Provident Institution for Savings de- 
clares semi-annually a dividend of 4 per cent,* which, if 
not taken up, is added to the capital. What will $100 
at this rate of interest amount to in 10 years ? 

15) What would be the amount of $85 put into the Bos- 
ton Savings Bank, at the end of 12 years ? 

« 

16) To what sum will $10 put into the Boston Savings 
Bank increase in 20 years? 

17) A gentleman is to receive $6,000 in 4 years to 
come, without interest. What is this sum worth, if com- 
pound interest be calculated at 4 per cent ? 

Remark, From formula I, (page 186) 

log of amount = log c -j' ^ ^^SP» 

we obtain log 6,000 = log c + 4 log 1.04 

(because here the amount at the end of the 4th year is 

known ; but the capital which in 4 years amounts to that 

sum, is to be determined.) 

From this equation we have 

log 6,000 — 4 log 1.04 = log c ; 
but log 6,000 — 4 log 1.04 c= 3.846283 ; 

therefore the number which corresponds to this logarithm 
in the tables will be the capital sought. 

* The Boston Savings Bank declares yet every 5 years another 
diTidend, in addition to the 4 per cent semi-annually. 
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3) A capital of $5,000 stands ont at 4 per cent com- 
pound interest. What will it amount to in 10 years ? 

4) The same capital (see problem 3) stands out 20 
years. What will it amount to at the end of that time, 
supposing the rate of interest to remain the same ? 

5) What is the amount of the same capital (problem 3) 
at the same rate of interest, in 40 years ? 

6) What will $3,200 at 3 per cent compound interest, 
amount to in 80 years ? 

7) What will the same capital amount to in 80 years at 
the rate of 6 per cent ? 

8) In a certain province there are at present 200,000 
inhabitants. If the population increases -^ part (2 per 
cent) yearly, what will it be in 100 years hence ? 

9) In a certain province there are at present 500,000 
inhabitants. If the population increases annually by -^ 
(10 per cent) of the population, what will it amount to in 
100 years ? 

10) A gentleman puts out a capital of $20,000 at 5 
per cent compound interest. What will it amount to in 
12 years ? 

11) A gentleman puts out $25,000 at 3^ per cent com- 
pound interest. What will it amount to in 20 years ? 

12) What is the amount of a capital of $10,000 at the 
rate of 6 per cent in 15 years 8 months ? 

Remark. Calculate the amount of the capital to the 
end of the 12th year, to which add, 8 months simple in- 
terest of the whole amount found. 

13) What will a capital of $12,000 amount to in 10 
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years, if it bear 6 per cent, and the interest be paid half 
yearly ? 

Remark, If the interest be paid h€df yearly for 10 
years, it is the same as if the same capital were out at 3 
per cent annually for 20 years. Our formula becomes in 
this case, 

log of the amount = log 10,000 + 20 log 1.03. 

14) The Boston Provident Institution for Savings de- 
clares semi-annually a dividend of 4 per cent,* which, if 
not taken up, is added to the capital. What will $100 
at this rate of interest amount to in 10 years ? 

15) What would be the amount of $85 put into the Bos- 
ton Savings Bank, at the end of 12 years ? 

16) To what sum will $10 put into the Boston Savings 
Bank increase in 20 years? 

17) A gentleman is to receive $6,000 in 4 years to 
come, without interest. What is this sum worth, if com- 
pound interest be calculated at 4 per cent ? 

Remark. From formula I, (page 186) 
log of amount = log c + » ^og j», 

we obtain log 6,000 = log c -f- 4 log 1.04 
(because here the amount at the end of the 4th year is 
known ; but the capital which in 4 years amounts to that 
sum, is to be determined.) 

From this equation we have 

log 6,000 — 4 log 1.04 = log c ; 
but log 6,000 — 4 log 1.04 c= 3.846283 ; 

therefore the number which corresponds to this logarithm 
in the tables will be the capital sought. 

* The Boston Savings Bank declares yet every 5 years another 
dividend, in addition to the 4 per cent semi-annually. 
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3) A capital of $5,000 staods out at 4 per cent com- 
pouod interest. What will it amount to in 10 yean T 

4) The same capital (see problem 3) stands out 20 
years. What will it amount to at the end of that time, 
supposing the rate of interest to remain the same ? 

5) What b the amount of the same capital (problem 3) 
at the same rate of interest, in 40 years ? 

6) What will $3,200 at 3 per cent compound interest, 
amount to in 80 years ? 

7) What will the same capital amount to in 80 years at 
the rate of 6 per cent ? 

8) In a certain province there are at present 200,000 
inhabitants. If the population increases -^ part (2 per 
cent) yearly, what will it be in 100 years hence ? 

9) In a certain province there are at present 500,000 
inhabitants. If the population increases annually by -^ 
(10 per cent) of the population, what will it amount to in 
100 years ? 

10) A gentleman puts out a capital of $20,000 at 5 
per cent compound interest. What will it amount to in 
12 years ? 

11) A gentleman puts out $25,000 at 3^ per cent com- 
pound interest. What will it amount to in 20 years ? 

12) What is the amount of a capital of $10,000 at the 
rate of 6 per cent in 15 years 8 months ? 

Remark. Calculate the amount of the capital to the 
end of the 12th year, to which add, 8 months simple in- 
terest of the whole amount found. 

13) What will a capital of $12,000 amount to in 10 
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years, if it bear 6 per cent, and the interest be paid half 
yearly ? 

Remark. If the interest be paid half yearly for 10 
years^ it is the same as if the same capital were out at 3 
per cent annually for 20 years. Our formula becomes in 
this case, 

log of the amount = log 10,000 + 20 log 1.03. 

14) The Boston Provident Institution for Savings de- 
clares semi-annually a dividend of 4 per cent,* which, if 
not taken up, is added to the capital. What will j|^100 
at this rate of interest amount to in 10 years ? 

15) What would be the amount of $85 put into the Bos- 
ton Savings Bank, at the end of 12 years ? 

16) To what sum will $10 put into the Boston Savings 
Bank increase in 20 years ? 

17) A gentleman is to receive $6,000 in 4 years to 
come, without interest. What is this sum worth, if com- 
pound interest be calculated at 4 per cent ? 

Remark. From formula I, (page 186) 
log of amount = log c -{- » logp, 

we obtain log 6,000 = log c + 4 log 1 .04 
(because here the amount at the end of the 4th year is 
known ; but the capital which in 4 years amounts to that 
sum, is to be determined.) 

From this equation we have 

log 6,000 — 4 log 1 .04 = log c ; 
but log 6,000 — 4 log 1.04 c=: 3.846283 ; 

therefore the number which corresponds to this logaiithm 
in the tables will be the capital sought. 



* The Boston Savings Bank declares yet every 6 years another 
dividend, in addition to the 4 per cent semi-annually. 
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18) A gentleman owes me $1,052, which snm he is to 
pay me 9 years hence ; but he wishes to pay me now, cai- 
Cttlating 3^ per cent compound interest. How much 
must I receive ? 

19) A gentleman's daughter is now 7 years old. He 
wishes to give her $1,000 when she is 16 years old. How 
much capital therefore must he now put out for her at 5 
per cent compound interest, in order that it may amount to 
$1,000 when she is 16 years old ? 

20) A gentleman who expects to live but 10 years 
longer, wishes to put out a certain capital at the rate of 
4 per cent compound interest, so that his wife may at his 
death inherit $10,000. How much capital must this gen- 
tleman put out at interest ? 

21) A sailor who expects to go to sea but 12 years 
longer, wishes to put enough money in the Boston Savings 
Bank to buy at the end of that time, a small farm for 
$500. How much money must he now, for that purpose, 
put into the Savings Bank 1 

Remark. The pupil ought to recollect that the Boston 
Savings Bank declares a semf-annual dividend of 2 per 
cent. The question therefore is the same as this : What 
capital will in 24 years amount to $500, if compound in- 
terest be calculated at the rate of 2 per cent ? (See the 
remark to problem 13.) 

22) What sum of money must be put out at 6 per cent 
compound interest, in order that it may amount to $25,000 
at the end of 12 years ? 

23) What sum of money must be put out at 5 per cent 
compound interest, in order that it may amount to $5,000 
at the end of 20 years ? 

24) What is the capital of $50,000 payable in ten years 
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hence worth now, if compound interest be reckoned at the 
rate of 6 per cent ? 

25) What must be the amount of a capital at 4 per cent, 
that 12 years hence it may be worth $10,000 ? 

26) A person borrows $600 of a usurer, for which he 
gives him a bill of $800 payable in 3 years. What was 
the rate of interest paid annually ? 

Remark. Taking again the formula I, 

log amount A = log c -^ n log p, 
we have log 800 = log 600 + 3 log p ; 

(because the whole amount at the end of three years is 
the $800, and the capital $600.) 

From this equation we obtain 

log 800 — log 600 , 
3 = ^ogp. 

„ log 800 — log 600 ^ ^^ , ^^ 

But -^ — ^ -— 0.04165 ; 

o 

which is therefore the logarithm of p ; whence p itself 

= 1.10 06 ; that is, the interest is a little over 10 per cent. 

(If we had found p = 1,09, the rate of interest would 
have been 9 per cent; having found p s= 1,10, the in- 
terest is 10 per cent. See the remark to formula I, page 
186.) 

27) A gentleman owes me $1,052, due in 9 years hence. 
He wishes to pay this debt by paying me now $800. How 
high does he calculate the compound interest of that 
money ? 

28) What is the present value of $6,000 payable in 10 
years, if compound interest be calculated at the rate of 5 
per cent ? 

29) But what is the present value of the same capital 
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(problem 28) doe ia 10 years hence, if compound inter«8t 
be calculated at 6 per cent ? 

30) What is the present value of the same capital 
(problem 29 and 28) due at the same time, if compound in- 
terest be calculated at the rate of 6 per cent ; and the 
interest is to be paid semi-annually 7 

(See the remarks to problems 13 and 21.) 

31) What is the present value of a stock of turf, which 
20 years hence produces a sum of $500, so that the money 
laid down for it may bear 4 per cent compound interest 1 

32) By how many per cent must a trader annually in- 
crease his capital if he has now but $6,000, and wishes 
to have $10,000 in 4 years hence ? 

33) But by how many per cent must he increase the 
same capital (problem 32) annually, if he wishes to pos- 
sess 4 years hence $12,000 ? 

34) A capital of $800 was so well laid out, that in the 
space of 6 years it had increased to $3,600. What per 
cent did this capital gain annually 1 

35) The population of the state of Ohio was in 1790 
about 3,000 souls ; in 1800 it was 45,365. By how many 
per cent annually did this population increase ? 

36) The population of the same state increased in the 
years from 1820 to 1830, from 581,434 to 937,637 souls. 
By how many per cent annually did it increase during 
that period 1 

37) The city of New York had in 1696 only 4,302 in- 
habitants. In 1830 it contained 203,007. If this increase 
be averaged in per cents, by how many per cent annually 
did this population increase during all that time 1 
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d8) The town of Boston had in 1700 but 7000 inhab- 
itants ; but in 1830, 61,392. By how many per oent did 
the population increase annually during these 130 years T 

99) The population of the United States, according to 
the first census, made in 1790, amounted to 3,929,000 
souls nearly. In 1830 it was 12,856,000 nearly. What 
was the rate of increase during that period t 

(The fraction of the answer may be omitted.) 

40) If the population of the United States continues to 
increase at the same rate, (problem 39) what will it amount 
to in 100 years ? 

41) In how many years will $1,000 amount to $1,500, 
calculating 5 per cent compound interest ? 

Remark. Our formula I, (page 186) gives 
log amount A=^\og c '\- n log p^ 
whence log 1 ,500 = log 1,000 + n log 1 .05, 

log 1,500— log 1,000 

when n = j — r-^r^ 

log 1.05 

Now log 1,500 — log 1,000 = 0.17609. 

which divided by log 1.05 = 0.021 19, 

gives the quotient 8*3 L 

The answer therefore is between 8 and 9 years. 

42) How kxig must $5,000 stand out at 4 per cent in- 
terest, in order that it shall have increased to $8,000 ? 

43) Supposing the population of the United States is 
now (in 1833) 13,500,000 souls. In how many years 
hence will it be 20,000,000, supposing the rate of increase 
to be the same as found in problem 39 1 

44) How long before $100 put in the Boston Savings 
Bank, will amount to $500 ; compound interest being paid 
semi-annually at the rate of two per oent ? 

(See the remarks to problem 13, page 189.) 

17 
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45) How long must f I stand oot, at tbe rate of 4 per 
cent compoond interest, in order that it may increase 
to 92? 

Remark. From formula I, (page 186) we obtain again 
log amount a = log c -{- n log p. 

But here tlie amount a to which the capital shall in- 
crease is ^ 2. 

The capital itself is as 1 ; 
consequent!/ we have the equation 

log 2 ess log I + >* ^og ^04 ; 
but since log 1 s= 0, we have also 
log 2 ss II log 1.04 ; 

>og2 

whence ; — r-^rr = ». 
log 1.04 

46) How long must $1,000 stand out at the rate of 4 
per cent compound interest, in order that it may increase 
to $2,000 ? 

47) How many years must a capita] stand out at the 
rate of 5 per cent compound interest, in order to double 
itself? 

Remark, This problem and the preceding are analo- 
gous to that of number 45. 

48) In how many years will the population of the U. S 
which is now (in 1833) 13,500,000 souls, double itself, 
supposing the rate of increase to be the same as in prob- 
lem 39 ? 

49) A trader increases his stock annually by 18 per 
cent. In how many years will he have doubled his stock ? 

50) How long must $1 stand out at 4 per cent com- 
pound interest, before it increases to $3 ? Or, which is the 
same, how long must a capital stand out at 4 per cent 
compound interest, that it may triple itself? 
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51) How long must a capitaJ stand out at the rate of 
5 per cent compound interest, in-order to triple itself? 
How long mudt it stand out at the rate of 6 per ceot ? 

52) A gentleman puts out $2,000 at 4 per cent com- 
pound interest. In how many years shall he have drawn 
$1,400 interest from this sum ? 

Remark, If he shall have drawn $1,400 compound 
interest, his capital must have increased by $1,400. The 
question is therefore the same as this : in how many 
years will $1,000 have increased to $2,400 at the rate of 
4 per cent compound interest ? 

53) I have a capital of $4,500. In how many years 
shall I be able to draw from it 10,000 interest, supposing 
compound interest is calculated at the rate of 6 per cent 1 

54) In how many years will the population of a place 
become 10 times as great as it is at present, if the yearly 
increase amount to 3 persons in a hundred ? 

Remark. This problem is analogous to those of num- 
bers 45, 46, 47, 49, 50. 

55) What is the rate of compound interest of a capital 
which in 18 years has doubled itself? 

56) What is the rate of compound interest of a capital 
which in 24 years has tripled itself? 

57) How long must $3,600 remain at 5 per cent com- 
pound interest, in order to accrue to the same amount as 
$5,000 at 4 per cent in 12 years ? 

Remark. If in formula I, (page 186) we take N for 
the unknovm quantity, then we have 

^ logc-f nlogp— logC ^ 

logP 
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bat in this case we have 

log e ssz log 5000, 

ft log p s=121og 1.04, 

log C = log 3600, 

log P = log 1.05 ; 

conseqaently 

„ log 5,000 + 12 log 1.04 — log 3,600 

Tlfas " " ■ ■■■■■» - ■ 2—5 OtC. 

log 1.05 

58) How long must $10,000 remain at 6 per cent oom- 
poond interest, in order to accroe as mnch as $8,000 at 
8 per cent compound interest in 10 years ? 

60) How large most a capital C be, that at 4 per cent 
corapoond interest it may in 10 years hence amount to as 
much as 94,000 at 5 per -cent compound interest, in 6 
years? 

Remark. If in formula I, (page 186) we take C for 
the unknown quantity^ we have 

log C= log c -^ n log p — iV log P. 
But we have iVlog Ps= 10 log 1.04, 

log c = log 4000, 
It log p ss: 6 log 1.05, 

hence log C = log 4,000 -f 6 log 1.05 — 10 log 1.04, 
whence, ^c. 

60) What is the amount of a capital which at 5 per 
cent compound interest becomes in 8 years as large as a 
capital of 915,000 at 6 per cent compound interest in 12 
years ? 

61) What must be the rate of compound interest^ in 
order that a capital of $3,000 shall in 6 years amount to 
as much as a capital of $4^000 in 5 years at 7 per cent 
interest T 



